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Abstract
The present study examined relationships between individuals’ perceptions of their level of
sedentary behaviour, as compared with other people their age, and mental health and wellbeing. Adults (n = 374, Mage = 60% between 18 and 24) completed the online Perceived
Sedentary Behaviour and Psychological Health Survey which assessed perceptions of
sedentary behaviour on a typical weekday and weekend day, mental health and well-being
(i.e., depression, state anxiety, perceived stress, mental well-being, mental health function),
and potential covariates that have known associations with mental well-being (e.g.,
sociodemographic characteristics, health status factors, actual sitting time). Perceived
sedentary behaviour relative to others on a typical weekend day was a significant predictor of
mental health and well-being, whereas weekday perceptions failed to be an influential factor.
The research and theory presented here have implications for interventions intended to
reduce health risks.
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Summary for Lay Audience
Prolonged periods of sitting have been shown to negatively impact physical health and, more
recently, psychological health. It is unknown whether individuals’ perceptions – also referred
to as mindsets – of the amount of sitting they engage in relative to others influences their
mental health and well-being. Based on social comparison theory, people may perceive
themselves as more or less sedentary, depending on what they believe is the “right” type and
amount of sitting based on social comparisons, and their own unique and local experience.
This in turn may influence their mental health to an equal or greater extent than any actual
amounts of sitting. Therefore, the present study examined relationships between individuals’
perceptions of sedentary behaviour, as compared with other people their age, and mental
health and well-being. Adults completed the online Perceived Sedentary Behaviour and
Psychological Health Survey which assessed perceptions of their time spent sitting on a
typical weekday and weekend day, mental health and well-being (i.e., depression, state
anxiety, perceived stress, mental well-being, mental health function), and potential factors
that have known associations with mental well-being (e.g., sociodemographic characteristics,
health status factors, actual sitting time). Perceived sedentary behaviour relative to others on
a typical weekend day was a significant predictor of mental health and well-being, whereas
weekday perceptions were not an influential factor. This area of research highlights the
influence of sedentary behaviour perceptions on indices of mental health and well-being and
has implications for interventions intended to reduce health risks.
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Chapter 1

1

General Purpose

1.1 Introduction
Physical activity has been widely accepted and regarded as an influential and
modifiable risk factor for several health outcomes including reduced risk of chronic
disease, disability, and overall mortality, as well as improved cardiometabolic health,
increased longevity and quality of life (Kyu et al., 2016; Pedersen & Saltin, 2015;
Warburton, Nicol, & Bredin, 2006). Accordingly, the promotion of moderate- to
vigorous-intensity physical activity (MVPA) is seen as a key component of disease
prevention and a healthy lifestyle. The Canadian Physical Activity Guidelines
recommend that adults accumulate 150 minutes per week of MVPA (Tremblay et al.,
2011). Despite the known health-enhancing benefits of physical activity, few Canadians
meet this recommendation. Even more, population-based studied have found that
Canadians are sedentary on average for 10 hours per day (Statistics Canada, 2015).
Defined as “any waking behaviour characterized by an energy expenditure ≤ 1.5
metabolic equivalents (METs), while in a sitting, reclining, or lying posture” (Tremblay
et al., 2017), sedentary activities are universal and associated with prolonged sitting, such
as watching television, using the computer, and sitting in an automobile (Matthews et al.,
2008). Often conceptualized to describe low levels of physical activity, there is evidence
to support that sedentary behaviour is a distinct and unique construct from physical
inactivity or lack of MVPA, with health consequences that persist even among otherwise
active individuals (Biswas et al., 2015). Epidemiological population-based studies have
led to the observation of detrimental and independent associations between sedentary
time and cardiometabolic biomarkers, physical function, and health outcomes, suggesting
that sedentary behaviour and physical activity may be a mutually exclusive and that
sedentary behaviour should be treated as a novel modifiable health risk factor (Carson et
al., 2014; Tremblay, Colley, Saunders, Healy, & Owen, 2010).

2

In addition to physical health determinants, emerging evidence suggests that
engaging in prolonged periods of sedentary behaviours may interact with a range of
emotional and mental health outcomes(Asztalos, Cardon, De Bourdeaudhuij, & De
Cocker, 2014; Teychenne, Ball, & Salmon, 2010a, 2010b; Teychenne, Costigan, &
Parker, 2015). Given the ubiquitous and seemingly unavoidable nature of sedentary
behaviour, decreasing prolonged sedentary time is seen as a necessary behavioural step
towards solving this public health concern. However, it may not be sufficient, or at least
not on its own.
Recent research suggests that the perceptions – also referred to as mindsets –
people adopt have downstream effects on health and behaviour (Crum, Salovey, &
Achor, 2013; Crum & Langer, 2007; Idler & Benyamini, 1997; Keller et al., 2012; Levy,
Slade, Kunkel, & Kasl, 2002; Shakya, Christakis, & Fowler, 2015; Suls, Marco, & Tobin,
1991; Trautwein, Gerlach, & Lüdtke, 2008; Zahrt & Crum, 2017). For example, in the
case of physical activity, Zahrt and Crum (2017) found that individuals who perceived
themselves as less physically active relative to others of the same age were at a greater
risk of premature mortality. Through extension – individuals who perceive themselves as
more sedentary than others may be at a greater risk of both physical and mental health
concerns compared to individuals who perceive themselves as less sedentary relative to
others. These perceptions may be just as important, or perhaps more important, than
actual sitting time.
Social comparison theory (Festinger, 1954) offers a useful framework to better
understand the social influence which appears to drive perceptions, and supports the
phenomenon that adopting one mindset or another can profoundly influence
psychological, behavioural, and physiological outcomes in several health domains.
However, evidence for the mental health and well-being effects of perceived sedentary
behaviour remains limited. Therefore, to foster more effective research and address this
gap, the present study was designed to establish the associations between individuals’
perceptions of the sedentary behaviour relative to others and indices of mental health and
well-being among adults. Specific objectives, research questions, and hypotheses were as
follows:
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1.2 Purpose
The purpose of this study was to (1) examine the relationship between how much
sedentary behaviour adults perceive themselves to be engaging in on a typical weekday
and weekend day, as compared with other people their age, and indices of mental health
and well-being (e.g., depression, state anxiety, perceived stress, mental well-being,
mental health function), and (2) determine whether these sedentary behaviour perceptions
predict mental health and well-being, while controlling for covariates and actual time
spent sitting on a typical weekday or weekend day, respectively.

1.3 Research Questions
1. Are individuals’ perceived level of sedentary behaviour, as compared with other
people their age, for both a typical weekday and weekend day associated with
mental health and well-being (i.e., depression, state anxiety, perceived stress,
mental well-being, mental health function)?
2. Are individuals’ perceived level of sedentary behaviour, as compared with other
people their age, for both a typical weekday and weekend day a predictor of
mental health and well-being (i.e., depression, state anxiety, perceived stress,
mental well-being, mental health function) after controlling for sociodemographic
characteristics, health status factors, and actual sitting time?

1.4 Research Hypotheses
Hypotheses were developed based on theoretical and empirical evidence:
1. It was hypothesized that perceived sedentary behaviours relative to others on both
a typical weekday and weekend day would be positively associated with
depression, state anxiety and perceived stress, and negatively associated with
mental well-being and mental health function.
2. It was hypothesized that perceived levels of sedentary behaviour relative to others
on both a typical weekday and weekend day would predict mental health and
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well-being (i.e., depression, state anxiety, perceived stress, mental well-being,
mental health function), independent of sociodemographic variables, health status
factors, and actual sitting time.
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Chapter 2

2

Review of Literature

2.1 Sedentary Behaviour Definition, Prevalence and Impact
As previously mentioned, sedentary behaviour is defined as any waking
behaviour characterized by an energy expenditure ≤ 1.5 metabolic equivalents (METs),
while in a sitting, reclining, or lying posture (Tremblay et al., 2017). Sedentary behaviour
is considered an unavoidable consequence of modern living. Due to societal changes,
sitting has become the dominant posture of most daily activities, such as learning,
working, travelling, and leisure time (De Craemer et al., 2018). Accordingly, the amount
of time spent sitting everyday has increased comparably over the last 50 years displacing
many forms of physical activity, and is predicted to increase even more (Ng & Popkin,
2012). It has been described as a silent epidemic and responsible for a large health and
economic burden that needs to be addressed (Ding et al., 2016).
Recognition of sedentary behaviour as a health risk factor has provoked the
inclusion of sedentary behaviour measures in population health surveillance surveys
around the world (Prince, LeBlanc, Colley, & Saunders, 2017). Recent population-based
estimates using accelerometer-derived sedentary time have reported that Americans
spend 55% of their waking time engaging in inactive pursuits (Matthews et al., 2008).
Furthermore, a smaller sample of Australian adults produced similar results (Healy et al.,
2008); on average, the majority (57%) of their waking hours are spent sedentary, with the
remainder of the day dedicated to light-intensity activity (39%) or MVPA (4%). Among
Canadian adults, Carson and colleagues (2014) observed that the average Canadian
spends 10.8 hours per day engaged in sedentary behaviours.
Beyond observing these behaviour trends in adults, prolonged sitting time has
been observed across a range of ages. In Scottish adolescents, TV viewing occupied the
most leisure time in both boys and girls, compared to all other gender-preferred sedentary
activities such as doing homework, motorised or active transport, playing computer/video
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games, or sitting and talking (Biddle, Gorely, Marshall, & Cameron, 2009). As Tremblay
and colleagues (2010) identified, other adolescent populations are not exempt from these
findings as it has also been observed in Hungarian (Hamar, Biddle, Soós, Takács, &
Huszár, 2010) and British (Biddle et al., 2009) youths.
Recent objective data from a sample of U.S. young adults determined that this
population spends more than 9 hours per day engaged in sedentary behaviours (Unick et
al., 2017). Moreover, although longitudinal data are limited, there is evidence that young
adults have shown the largest increase in sedentary time coupled with the largest decrease
in MVPA over the past decade in comparison to other age groups, placing them at a
greater health risk than other populations (Ellingson et al., 2018).

2.2 Research on Sedentary Behaviour and Physical Health
Prolonged sitting, typically in bouts of 20 minutes or more, has been associated
with elevated levels of fasting insulin and an increased risk of type 2 diabetes by up to
120% (Grøntved & Hu, 2011; Healy, Matthews, Dunstan, Winkler, & Owen, 2011;
Helmerhorst, Wijndaele, Brage, Wareham, & Ekelund, 2009; Thorp, Owen, Neuhaus, &
Dunstan, 2011; Wilmot et al., 2012). Other cardiometabolic biomarkers, such as
increased waist circumference, lower levels of HDL-cholesterol, increased levels of Creactive protein, higher levels of triglycerides and raised 2-hour plasma glucose (Carson
et al., 2014; Edwardson et al., 2012; Ekelund, Griffin, & Wareham, 2007; Ford &
Caspersen, 2012; Grøntved & Hu, 2011; Healy et al., 2007, 2008, 2011; Henson et al.,
2013; Shuval et al., 2014), have also been influenced by prolonged sitting. Cardiometabolic biomarkers are risk factors for metabolic syndrome (Edwardson et al., 2012),
and the effect of obesity, measured through waist circumference, on the cardio-metabolic
risk profile increases the risk of fatal cardiovascular disease and all-cause mortality
significantly (Edwardson et al., 2012; Ford & Caspersen, 2012; Grøntved & Hu, 2011;
Wilmot et al., 2012).
Further, a recent prospective study analyzing the independent relationship of
sitting time with all-cause mortality in a large cohort of 222 497 Australian adults found
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an 11% increase in all-cause mortality as sitting time increased between groups (e.g., 4-8
hours, 8-11 hours, less than 11 hours, and more than 11 hours per day) (Van Der Ploeg,
Chey, Korda, Banks, & Bauman, 2012). Physiologists describe the relationship between
prolonged sitting and poor subsequent physical health as a consequence of inactivity or
low-intensity contractile activity (Bey & Hamilton, 2003); the loss in muscle contraction
reduces glucose uptake and suppresses the activity of skeletal muscle lipoprotein lipase
(LPL). LPL activity is vital in the partitioning of triglyceride uptake, plasma cholesterol
metabolism, and subsequent intracellular effects related to lipid availability, and a partial
reduction in LPL function has been associated with a 5-fold increase in the odds ratio for
death.
Many adults are physically inactive, suggesting they are failing to meet current
recommendations of 150 minutes of MVPA per week (Tremblay et al., 2011). Those who
are meeting these recommendations may still be sitting too much, leading to an increase
in health risks associated with sedentary behaviour (Chastin & Granat, 2010). Large
population data has shown that high levels of MVPA (i.e., greater than 75 minutes per
day) is required to eliminate the increased risk linked to high levels of sedentary
behaviour (Ekelund et al., 2016).
Alongside these cardio-metabolic health and mortality trends, recent evidence has
also indicated a positive correlation between sedentary behaviour and an increased risk of
certain types of cancers. In a meta-analysis of 43 observational studies, including a total
of 68 936 cancer cases, Schmid and Leitzmann (2014) reported that prolonged sedentary
time is linked to relative risk for colon, endometrial, and lung cancer. Specifically, every
2-hour per day increase in sedentary time was related to a significant 10% increase in
endometrial cancer risk and 8% increase in colon cancer risk.
Alarmingly, these sedentary behaviour and physical health correlations were all
independent of MVPA levels (Grøntved & Hu, 2011; Healy et al., 2011; Helmerhorst et
al., 2009; Schmid & Leitzmann, 2014; Thorp et al., 2011; Van Der Ploeg et al., 2012).
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2.3 Research on Sedentary Behaviour and Mental Health
While there is extensive scholarship on the independent physical health risks of
engaging in prolonged periods of sedentary behaviour, literature on the potential
influence of sedentary behaviour on mental health is less extensive. Emerging evidence
suggests that engaging in prolonged periods of sitting time may interact with a range of
emotional and mental health outcomes, such as higher incidence of depression, perceived
stress, and anxiety among sedentary adults (Asztalos et al., 2014; Teychenne et al.,
2010b, 2010a, 2015). Several hypotheses, such as the social withdrawal hypothesis
(Kraut et al., 1998), the time displacement hypothesis (Teychenne, Ball, & Salmon,
2008), and the involvement of inflammatory markers (Hamer, Poole, & Messerli-Bürgy,
2013), have been proposed to describe and better understand the mechanisms as to why
engaging in prolonged periods of sedentary behaviour could lead to poorer mental health.
Furthermore, sitting time during the working week compared to at weekends also
provides additional insight into the links with mental health and well-being (Thorp et al.,
2012); it has been suggested that different effects may be seen between weekday and
weekend day sitting due to the lack of volition individuals have over their sitting
behaviours within the workplace, in comparison to their leisure time (Gibson,
Muggeridge, Hughes, Kelly, & Kirk, 2017). However, the exact mechanisms that may
explain this causal link between sedentary behaviour and mental health is still not fully
understood.

2.3.1

Depression
Depression is a major cause of physical and psychosocial illness, as well as

mortality, and affects an estimated 1 in 4 Canadians in varying degrees (Ontario Ministry
of Health, 2015). Moreover, an estimated 350 million people are affected globally
(Marcus, Taghi Yasamy, van Ommeren, Chisholm, & Saxena, 2016) and depression is
considered the leading cause of disability worldwide.
Until recently, relatively little research addressed the relationship between
depression and sedentary behaviour. Limited observational research investigating the

9

association has provided inconsistent results. For example, a 2010 review of the
association between depression and sedentary behaviour in adults found that the majority
of the 11 reviewed studies supported a positive association between sedentary behaviour
and depression risk (Teychenne et al., 2010b). However, the four studies that did not
support this positive association assessed a specific kind of sedentary behaviour – internet
or computer use – suggesting that type of sedentary behaviour may affect its relationship
with depression. The positive association between depression and TV and screen-based
entertainment in adults is also supported by at least two more recent studies (de Wit, van
Straten, Lamers, Cuijpers, & Penninx, 2011; Hamer, Stamatakis, & Mishra, 2010).
A U.S. based cross-sectional study examining the associations between screen
time, sitting time and depression among a sample of overweight minority women found a
positive association between the measured sedentary behaviours and depression,
independent of physical activity (Breland, Fox, & Horowitz, 2013). Similarly, these
results were consistent in a U.S. sample of Latino adults; in an adjusted model, with
every hour of increased sedentary time, the odds of higher levels of depression increased
by 10% (Arredondo et al., 2013). Among methadone-maintained smokers, a known
relatively inactive population, depression was significantly and positively associated to
sitting time, even after controlling for physical activity level and other health-related
factors (Stein, Caviness, Anderson, & Abrantes, 2013).
Consistent with these prior studies, sedentary behaviour has also been described
as a significant predictor of depression (Farren, Zhang, Gu, & Thomas, 2018). However,
sufficient physical activity levels and adequate cardiorespiratory fitness might nullify
sedentary behaviours influence. While there has been little research into the underlying
mechanisms explaining the positive association between sedentary behaviour and risk of
depression, the social withdrawal hypothesis offers a promising theoretical premise to
explain this relationship (Kraut et al., 1998; Teychenne et al., 2010b). It proposes that the
more frequently people watch TV or use the computer, the further they remove
themselves from social interaction, which in turn increases their risk of depression.
Another possible explanation for this positive relationship is that sedentary behaviour
may actually displace physical activity (Teychenne et al., 2008, 2010b), which has been
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found to be beneficial in reducing the risk of depression in adults. An inverse relationship
has been shown between sedentary behaviour and physical activity (Sugiyama, Healy,
Dunstan, Salmon, & Owen, 2008; Sugiyama, Salmon, Dunstan, Bauman, & Owen,
2007), suggesting that the more time adults spend engaging in sedentary behaviour, the
less time they will spend being physically active. However, the causality and mechanisms
to explain the association between sedentary behaviour and risk of depression require
further investigation.

2.3.2

Anxiety
Anxiety disorders are chronic, disabling conditions and the sixth leading cause of

disability worldwide (Baxter, Vos, Scott, Ferrari, & Whiteford, 2014). Based on the
Canadian Chronic Disease Surveillance System (CCDSS) report approximately 1 in 10
(3.5 million) Canadians used mental health services for mood and anxiety disorders
(McRae, O’Donnell, Loukine, Rancourt, & Pelletier, 2016). Anxiety is characterized by
intense and persistent feelings of fear and distress, often accompanied by physiological
symptoms (Baxter et al., 2014). Similar to previous reviews that have assessed the
relationship between sedentary behaviour and other specific mental health outcomes,
such as depression, there is moderate evidence suggesting that overall sedentary
behaviour is linked to an increased risk of anxiety.
A recent meta-analysis among high-income countries suggested that a positive
relationship may exist between increasing time spent sedentary or sitting and anxiety risk
(Teychenne et al., 2015). Indeed, this trend has been observed among mothers with
young children (Teychenne & Hinkley, 2016) and older adults (Vancampfort, Stubbs,
Herring, Hallgren, & Koyanagi, 2018), independent of MVPA.
In contrast to most behaviour change interventions, increased anxiety levels were
observed when an otherwise active, young adult population increased their sedentary
behaviour over the course of a week (Edwards & Loprinzi, 2016). This one-week
sedentary behaviour-inducing intervention had deleterious effects on the level of anxiety
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and provided evidence for a cause-and-effect relationship between sedentary behaviour
and anxiety in active individuals.
There is currently limited insight into the underlying mechanisms that might
explain the positive relationship between sedentary behaviour and anxiety risk. It has
been hypothesized that sedentary behaviour may lead to anxiety through biological or
psychosocial pathways. For example, engaging in video game play has shown to increase
the arousal of the central nervous system, which can potentially lead to increased levels
of anxiety (Wang & Perry, 2006). Additionally, screen-based sedentary behaviours have
been linked to disrupted sleeping patterns which may also cause elevated levels of
anxiety (Dworak, Schierl, Bruns, & Struder, 2007). Alternatively, similar to the
relationship between prolonged sedentary behaviour and increased risk of depression, the
displacement of physical activity when engaging in sedentary behaviour may explain
increased anxiety risk, since physical activity has been shown to be beneficial in reducing
anxiety in both adolescents and adults (Teychenne et al., 2015). The social withdrawal
theory may also be used to explain this relationship as it suggests that engaging in
prolonged sedentary behaviour may lead to social solitude, and evidence has shown that
withdrawing from interpersonal relationships is linked to increased feelings of social
anxiety (Teychenne et al., 2015). Alternatively, engaging in sedentary behaviour might
be a behavioural coping strategy in those suffering from anxiety symptoms (Sabiston,
Sedgwick, Crocker, Kowalski, & MacK, 2007). Further research is needed to confirm
and disentangle these research findings.

2.3.3

Perceived Stress
Closely linked to the adverse mental health profiles that have been previously

mentioned, perceived stress is defined as a state at which one perceives their life
situations as stressful, while accounting for the uncontrollability of one’s life and the
competency to handle those difficulties (Phillips, 2013). Perceived stress has been
negatively associated with physical health conditions such as arthritis, asthma and
diabetes (Davy Vancampfort et al., 2017), and has been shown to predict higher levels of
depression (Kwag, Martin, Russell, Franke, & Kohut, 2011). Furthermore, several studies
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have reported that indicators of psychological stress influence individuals’ engagement in
health behaviours such as smoking, exercise, and dietary intake (Kandiah, Yake, &
Willett, 2008; Kassel, Stroud, & Paronis, 2003; Stults-Kolehmainen & Sinha, 2014). The
underlying mechanism between stress and negative health behaviours is hypothesized to
be related to mood management where stress motivates individuals to engage in
behaviours that bring short-term pleasure (Diaz et al., 2018). In this same context, many
perceive short-term pleasure from engaging in sedentary activities such as television
viewing and computer use; sedentary behaviour may be a preferred coping response to
psychological stress. However, prolonged sedentary behaviour may minimize the stress
reduction effects and, in turn, produce greater perceived stress. Importantly, it has also
been found that perceived stress generally increases with age (Osmanovic-Thunström,
Mossello, Åkerstedt, Fratiglioni, & Wang, 2015).
While most studies have explored sedentary behaviour and mental health indices
in children or adolescents, in a sample of Korean adults, prolonged sedentary time was
significantly associated with a greater risk of stress symptoms (An, Jang, & Kim, 2015).
Furthermore, a longitudinal study exploring perceived stress, weight and weight-related
behaviours in a cohort of Australian women showed longitudinal associations between
stress and increased television viewing time (Mouchacca, Abbott, & Ball, 2013). A
multinational analysis from six low and middle-income countries, including China,
Ghana, India, Mexico, Russia, and South Africa, showed that greater sedentary time is
associated with an increased perceived stress score (38.4 for 0- <4 h/day to 54.2 for ≥ 11
hours/day) among older adults (Ashdown-Franks et al., 2018).
There is some evidence of reverse causality that supports changes in mental health
may result in changes in sedentary time (Teychenne, Abbott, Ball, & Salmon, 2014). For
instance, changes in sedentary time over a one year period in healthy young adults was
positively associated to changes in several aspects of mood disturbance and stress
(Ellingson et al., 2018). Further interventions are needed to determine the causal links
between sedentary behaviour and stress.
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2.3.4

Mental Well-being
While much of the sedentary behaviour literature has focused largely on negative

aspects of mental function, it is also important to consider positive mental indices such as
mental well-being. Well-being should not be viewed solely as the absence of negative
states but also the presence of positive affective states. Subjective well-being has been
described as a key indicator of societal progress, and scholarship has demonstrated
predictive links between positive well-being and a range of physical health outcomes
such as morbidity, mortality and survival, independent of negative states such as
depression (Pressman & Cohen, 2005).
A cross-sectional study of 557 university office employees identified spending
more time sitting at work and during workdays is linked to lower mental well-being
(Puig-Ribera et al., 2015). In this same group, higher volumes of sitting time travelling on
weekends was also associated with poor mental well-being. Similarly, a longitudinal
study determined that reductions in sedentary time positively influenced mental wellbeing (Ellingson et al., 2018). More specifically, decreasing daily sedentary time by 60
minutes may significantly attenuate the negative effects of high levels of pre-existing
sedentary time on mental wellbeing.
Comparing adolescents and adults, Hamer and colleagues (Hamer, Yates, Sherar,
Clemes, & Shankar, 2016) found that adolescents that reported more than 3 hours of after
school screen time had a -1.74 (95% CI [-2.65, -0.83]) point difference on their mental
well-being scale, compared with adults reporting less than 1 hour of screen time as an
adolescent. Similarly, in Scottish adults, Hamer et al. (2010) examined the association of
recreational screen time with mental well-being and determined that sedentary behaviour
in leisure time is independently associated with poorer mental well-being scores. After
adjusting for physical function and physical activity levels, participants with the highest
recreational screen time had an increase in mental well-being scores of 0.28 (95% CI
[0.05, 0.51]), suggesting a complex relationship among physical limitations, recreational
sedentary behaviour, and mental health.
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A potential mechanism in explaining the link between sedentary behaviour and
mental well-being is that excessive time spent sedentary, specifically TV and screenbased entertainment time, encourages social isolation and limits the development of
social support networks, thereby reducing coping abilities and adversely affecting mental
well-being (Hamer et al., 2010). However, additional longitudinal research is needed to
make inferences of causality.

2.3.5

Health-related Quality of Life (Mental Health Function)
Health-related quality of life (HRQoL) is a multi-dimensional concept that

includes domains physical and mental health functioning (Centers for Disease Control,
2000). For this review, the focus will be on the mental health component (MHC) of the
HRQoL.
Two Canadian studies have explored the associations between sitting time and
HRQoL among specific populations. Among a sample of kidney cancer survivors, after
adjusting for key covariates, an unexpected positive association between sitting time on a
work day and emotional well-being was found (Trinh, Plotnikoff, Rhodes, North, &
Courneya, 2013). This relation was moderated by age with survivors under the age of 60
showing the expected negative association between sitting time, and both physical and
function aspects of QoL. Additionally, in a sample of older men, Vallance, Eurich,
Marshall, Lavallee, & Johnson (2013) found no relationship between the mental
component of the HRQoL scale and sitting time on weekdays. However, weekend sitting
time was significantly associated with all indices of the HRQoL scale, including the
mental component, when comparing the lowest and highest quartiles.
In the same sample of Scottish adults that Hamer et al. (2010) examined
associations between recreation screen time sedentary behaviour and mental well-being,
the mental health component of the SF-12 produced an association similar to those
previously discussed. Indeed, those with the highest recreational screen time had a
difference in MCS-12 score of 1.54 (95% CI [-2.31, -0.77]) compared with participants in
the group with lower levels of recreational screen time.
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Additionally, a cross-sectional study observing difference in work-day, nonworkday and total sitting time, and MCS scores among Japanese living overseas found
that shortening sitting time may contribute to an improvement in overall health (Izawa &
Oka, 2018); MCS scores in the exercise group were over 50 points higher than both those
that do not exercise and those that do little activity.
Similar to previous mental health profiles addressed in this chapter, the crosssectional observations between HRQoL and sedentary behaviour reinforce the
importance of sedentary behaviour on mental health and well-being. However, attention
to factors that stimulate sedentary behaviour and influence these relationships should be
considered.

2.4

Mindsets and Perceptions

Given the ubiquitous and seemingly unavoidable nature of sedentary behaviour,
decreasing sedentary behaviour is seen as a necessary step towards solving this public
health concern. However, it may not be sufficient. Despite all efforts, Canadians still
actively engage in prolonged periods of sitting and the incidence of associated health
risks is rising.
Often overlooked, individuals’ perceptions – also referred to as mindsets – about
their level of sedentary behaviour and its expected risks and benefits are an important
factor that may have the potential to influence health outcomes. That is to say, at any
level of sedentary behaviour, people may perceive themselves as more or less sedentary,
depending on what they believe is the “right” type and amount of sitting based on social
comparisons, and their own unique and local experience. To illustrate this point, consider
Crum’s work in mindsets about physical activity (Crum & Langer, 2007). Crum informed
a group of hotel room attendants that the work that they do cleaning hotel rooms is good
exercise and satisfies the recommendations for physical activity levels. Although actual
behaviour did not change, four weeks post-intervention, the informed group perceived
themselves to be getting significantly more exercise than before. Through this shift in
mindsets, the workers, many of whom had previously perceived themselves as inactive,
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experienced reductions in weight, blood pressure, body fat, waist-to-hip ratio, and BMI.
According to Festinger's (1954) theory of social comparison, individuals are
motivated by self-evaluative processes to establish that their opinions and abilities are
accurate to a norm, or reference group. Although he did not relate social comparison to
issues of health and disease in his original work, in a variety of ways, social comparison
has augmented our knowledge about a number of important health outcomes, such as the
determinants of health-compromising and health-enhancing behaviours. Research on
perceptions about behaviours that are relevant to health and health risk, including stress,
aging, diet, and physical activity levels, have played an important role in shaping specific
health outcomes (Crum, Corbin, Brownell, & Salovey, 2011; Crum et al., 2013; Keller et
al., 2012; Levy et al., 2002; Zahrt & Crum, 2017). For example, highly stressed U.S.
adults who perceived stress to affect health were at a 43 percent increased risk of
premature mortality than those highly stressed adults who don’t share that perception
(Keller et al., 2012). As a mechanism of action, it has been shown that perceptions can
have adverse affective consequences such as fear, stress, and depression, which in turn
may compromise health and even lead to premature death (Charney & Manji, 2004;
Salovey, Rothman, Detweiler, & Steward, 2000).
Even more convincing, Zahrt and Crum (2017) came to a similar conclusion in
explaining U.S. mortality rates through the predictive power of individuals’ perceptions
of their physical activity. They found those who perceived themselves as less physically
active than others their age had a 71 percent higher risk of premature mortality than those
who perceived themselves as more active. The influence of comparative evaluations on
physical activity is especially strong as exercise behaviour and its effects are highly
visible and salient (Gibbons & Gerrard, 2013). This finding might be explained through
physiological response that are elicited through perceptions. In the medical literature,
high positive expectations have been shown to trigger positive physiological responses to
treatment in the abstinence of active medical treatment properties (Price, Finniss, &
Benedetti, 2008). This is known as a placebo effect. In contrast, high negative
expectations have been shown to evoke adverse health symptoms from medication. This
is known as a nocebo response. Through extension, those in the Zahrt and Crum study
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who perceived themselves as more physically active than their age matched counterparts
likely experienced the full physiological benefits of activity.
The reference group that is used as the standard of comparison can largely shape
one’s thoughts and behaviours. By looking to the reference groups – whether it be those
of race, class, gender, sexuality, age, etc. – norms and behaviours are embraced and
reproduced (Tankard & Paluck, 2016). For instance, perceived parental norms regarding
screen-viewing added to the explanation of adolescent sugar-sweetened beverage
consumption and influenced their children’s consumption behaviour (Kremers, van der
Horst, & Brug, 2007). Embracing the norms of a reference group and expressing them is
how important connections with others can lead to social acceptance. Evaluating the
norms that influence drinking among college students, student peer norms are the
strongest influence on students’ personal drinking behaviour rather than parental norms
(Perkins, 2002). Recent reviews and social network analyses have also documented the
tendency for peer norms to shape physical activity and dietary behaviour, specifically in
adolescents (McClain, Chappuis, Nguyen-Rodriguez, Yaroch, & Spruijt-Metz, 2009;
Salvy, de la Haye, Bowker, & Hermans, 2012; Sawka, McCormack, Nettel-Aguirre,
Hawe, & Doyle-Baker, 2013; Stok, de Vet, de Ridder, & de Wit, 2016). This influence
has important implications for health-related habits. Along with the more proximal health
outcomes associated with patters of diet, physical activity, and sedentary behaviour in
adolescents (e.g., obesity, type 2 diabetes), habits established during this period may form
a cyclical pattern in which the norms are reproduced over time (Janz, Dawson, &
Mahoney, 2000; Kelder, Perry, Klepp, & Lytle, 1994; Larson, Neumark-Sztainer,
Hannan, & Story, 2007; Merten, Williams, & Shriver, 2009). This suggests that
normative perception is a dynamic process with several opportunities to shape its course
(Tankard & Paluck, 2016).
Perception research in the sedentary behaviour domain is novel. Gilson, Burton,
van Uffelen, and Brown (2011) explored office-based employees’ perceptions of the
health risks associated with prolonged sitting at work and determined that employees
perceived prolonged occupational sitting with poor health. To our knowledge, this was
the first study to investigate this issue from a qualitative perspective. Still, research on the
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influence of holding such perceptions (e.g., thinking you are engaging in more or less
prolonged periods of sedentary time) on one’s health is needed.
In summary, social comparison has been shown to shape individuals’ perceptions
of health behaviours. However, the influence of perceptions of sedentary behaviour
relative to others on mental health and well-being is unknown and warrants investigation.
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Chapter 3

3

Method
The Western Research Ethics Board (WREM) granted approval for the Perceived

Sedentary Behaviour and Psychological Health Survey study protocol (HSREB Project
ID #: 112106; Appendix A). All participants were provided the Letter of Information
(Appendix B) and gave informed consent (Appendix B) prior to participation in the
study. Emphasis was made to the participants that they had the right to discontinue or
withdraw from the survey at any time, in addition to the choice to decline giving
information. All data collected were anonymous.

3.1 Design
For the present study, an observational, cross-sectional survey design was utilized
to measure the outcomes and exposures in the study participants simultaneously.

3.2 Participants
Participants represented a convenience sample of adults. Individuals were deemed
eligible to participate in the study if they were (1) a minimum of 18 years of age, (2) able
to read and write in English, and (3) had access to a computer with Internet. The final
sample analyzed consisted of 374 adults (74.6% females, Mage = 60.4% aged between 18
and 24).

3.3 Instruments
3.3.1

Sociodemographic Characteristics
Data were collected on a range of sociodemographic characteristics that included:

gender (female/male), age (18 to 24, 25 to 34, 35 to 44, 45 to 54, 55 to 64, 65 to 74, 75 or
older), marital status (married or common-law, divorced, separated or widowed,
single/never married), ethnicity (American Indian or Alaskan Native, Asian/Pacific
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Islander, Black or African American, Hispanic, White/Caucasian, Multiple ethnicity),
education (less than a high school diploma, high school diploma, some college,
bachelor’s degree or higher), and household income (less than $35,000, between $35,000
and $49,999, between $50,000 and $74,999, between $75,000 and $99,999, and over
$100,000).

3.3.2

Health Status Factors
For the purpose of the present study, single-item questions for varying aspects of

health status were included and based off the survey research of Zahrt and Crum (2017).
Smoking. Respondents were classified as current smokers (smoked more than 100
cigarettes in life and still smoked at time of survey), former smoker (smoked more than
100 cigarettes in life but did not smoke anymore at time of survey), or never smokers
(smoked fewer than 100 cigarettes in life).
Disability. Respondents self-reported if they suffered from any medical condition
which prohibits them from standing or doing light physical activity (e.g. spinal cord
injury, confined to a wheelchair, etc.). As well, they reported if they were limited in any
major activity, such as working or doing housework, by any disability or long-term health
problem (e.g., unable to perform major activity, limited in kind or amount, limited in
other activities, not limited).
Mental health professional. Respondents indicated whether they had seen a
mental health professional in the past 12 months (e.g., yes/no).
Illness bed days. Respondents indicated on how many days during the past 12
months illness or injury kept them in bed for more than half the day (e.g., none, 1-7 days,
8-30 days, 31-180 days, 181-365 days).
Leisure physical activity. Derived from the Godin Leisure-Time Exercise
Questionnaire (LTEQ; Godin & Shephard, 1985), respondents self-report how often that
they engage in any regular, leisure-time activity long enough to work up a sweat (heart
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beats rapidly) during a typical 7-day period (a week). Possible responses included
never/rarely (1), sometimes (2), or often (3).
Body Mass Index. Body mass index (BMI) was calculated based on self-reported
height (feet) and weight (lbs) measurements (kg/m2). In accordance with the Canadian
guidelines for body weight classification in adults (Health Canada, 2003), BMI was
transcribed into standard categories: underweight (BMI < 18.5 kg/m2), normal weight
(18.5 kg/m2 ≤ BMI ≤ 24.9 kg/m2), overweight (25 kg/m2 ≤ BMI ≤ 29.9 kg/m2), obese
(BMI ≥ 30 kg/m2).

3.3.3

Sedentary Behaviour
Actual sitting time. The Sedentary Behaviour Questionnaire (SBQ; Rosenberg et

al., 2010) was modified to assess the amount of time spent doing various behaviours in a
sedentary position. Originally designed to measure 9 behaviours (Rosenberg et al., 2010),
this modified version included 11 domain and location-specific activities including
watching television, using the computer for recreational purposes, sitting while working
or for school, sitting while reading for pleasure, sitting while listening to music, sitting
while playing a musical instrument, sitting and driving/riding in a car for both commuting
and leisure-related transport, sitting while eating, sitting and talking on the phone, and
sitting for religious pursuits. These self-reported items were completed separately for
both a typical weekday and weekend day. Response options were none, 15 minutes or
less, 30 minutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 7 hours, 8 hours, 9
hours or more. The time spent on each behaviour was converted into hours. For example,
a response of 15 minutes or less was recoded as .25 hours. Individual items were summed
separately for a typical weekday and weekend day to provide a total score hours of
sedentary behaviour per day. Responses higher than 24 hours/day were truncated to 24
hours/day.
For brevity, these measures will be referred to as “actual sitting time”, with the
forewarning and understanding that they still may not perfectly reflect actual sedentary
time because of self-report biases.
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Perceived sedentary behaviour relative to others on a typical weekday. As social
comparison is an important source of people’s perceptions about their everyday
behaviours and health (Zahrt & Crum, 2017), questions assessing sedentary behaviour
perceptions through social comparison with relevant social reference groups were used as
a proxy. Survey respondents were asked to evaluate their level of sedentary behaviour
relative to other persons of their age in a two part question for both a typical weekday and
weekend day: “Would you say that you spend more time, less time, or about the same
amount of time being sedentary as other persons your age on a typical weekday?”.
Respondents were able to answer, “a lot less” (1), “a little less” (2), about the same” (3),
“a little more” (4), or “a lot more” (5) time spent sedentary.
Perceived sedentary behaviour relative to others on a typical weekend day.
Survey respondents were asked to evaluate their level of sedentary behaviour relative to
other persons of their age in a two part question for both a typical weekday and weekend
day: “Would you say that you spend more time, less time, or about the same amount of
time being sedentary as other persons your age on a typical weekend day?”. Respondents
were able to answer, “a lot less” (1), “a little less” (2), about the same” (3), “a little more”
(4), or “a lot more” (5) time spent sedentary.

3.3.4

Mental Health and Well-being
Depression. The Center for Epidemiologic Studies - Depression Scale (CES-D;

Radloff, 1977) is a 20-item self-report scale that reflects on components of depression
and was used to assess current levels of depressive symptomatology. Designed for use in
general population surveys, items of the CES-D represent nine different groups of
symptoms associated with depression as defined by the American Psychiatric Association
Diagnostic and Statistical Manual-5: sadness (dysphoria), loss of interest (anhedonia),
appetite, sleep, thinking/concentration, guilt/worthlessness, tiredness/fatigue,
movement/agitation, and suicidal ideation. Possible scores for the CES-D range between
zero to 60, with higher scores associated to greater depressive symptomology. A cutoff
score of 16 or greater has been identified and reflects individuals at risk for clinical
depression (Lewinsohn, Seeley, Roberts, & Allen, 1997). The CES-D has been validated
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among general population and patient samples and has demonstrated good sensitivity and
high measures of reliability. Specifically, the CES-D has shown a moderate test-retest
reliability (r = 51-.67) and high internal consistency (α = .84-.90; Lewinsohn et al., 1997;
Radloff, 1977). Although not designed for clinical diagnoses, the CES-D scale is based
on symptoms of depression as seen in clinical cases. Therefore, it should correspond
strongly between patient and general population groups.
State Anxiety. The State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch,
Lushene, Vagg, & Jacobs, 1983) is a 40-item self-report measure of the presence and
severity of current symptoms of anxiety and a generalized propensity to be anxious. The
State Anxiety Scale (S-Anxiety; nitems = 20) was used to evaluate the current state of
anxiety, asking how respondents felt “right now”, using items that measure subjective
feelings of apprehension, tension, nervousness, worry and activation/arousal of the
autonomic nervous system. Responses for the S-Anxiety subscale included: not at all (1),
somewhat (2), moderately so (3), and very much so (4). Range of scores for the SAnxiety scale range from 20 to 80, with higher scores indicating greater current
symptoms of anxiety. A cutoff point of 39-40 has been suggested to detect clinically
significant symptoms for the S-Anxiety scale. Demonstrating high internal consistency (α
= .86-.95) and test-retest reliability (r = .31-.86; Spielberger et al., 1983), the STAI has
been established as an adequate measure of anxiety (Barnes, Harp, & Jung, 2002).
Additionally, to optimize content validity, most items of the STAI were selected from
other validated measures of anxiety measures and the S-Anxiety scale validity was
derived from testing in situations characterized by high state stress.
Perceived stress. Participants’ perception of stress was self-reported using a
psychometrically-sound global instrument, the Perceived Stress Scale (PSS). Designed by
Cohen, Kamarck, & Mermelstein (1983), the PSS measures “the degree to which
situations in one’s life are appraised as stressful” (Cohen et al., 1983, p. 385). The PSS
has 7 positive items and 7 negative items rated on a 5-point Likert scale. PSS scores are
determined by reversing the scores on the seven positive items (e.g., 0 = 4, 1 = 3, 2 = 2,
etc.), and summing the total score of all 14 items. Individuals scores on the PSS can
range from 0 to 40, with higher scores indicating higher perceived stress. More
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specifically, scores ranging from 0 to 13 would be considered low stress, 14 to 26 would
be considered moderate stress, and 27 to 40 would be considered high perceived stress.
The PSS has shown good test-retest reliability (r = .73-85), and internal consistency
reliability (α = .75-.86; Lee, 2012).
Mental well-being. Developed by an expert panel to enable the monitoring of
mental wellbeing in the general population, the Warwick-Edinburgh Mental Well-being
Scale (WEMWBS; Tennant et al., 2007) was used to measure the subjective well-being
and psychological functioning of the participants. The scale’s 14 items cover both
hedonic and eudaimonic aspects of mental health including positive affect, satisfying
interpersonal relationships and positive functioning. Scored on a 5-point Likert scale
(e.g., none of the time [1], rarely [2], some of the time [3], often [4], and all of the time
[5]), the WEMWBS is scored by summing the responses and providing a total score
range from 14 to 70. A higher WEMWBS score indicates a higher level of mental wellbeing. The WEMWBS has shown good content validity among both student and general
populations, with Cronbach’s alpha scores ranging from .89 to .91, respectively (Tennant
et al., 2007). Additionally, the WEMWBS has demonstrated high test-retest reliability (r
= .83) and offers promise as a tool for monitoring mental well-being at a population level.
Mental health function. The multipurpose 12-Item Short Form Health-Related
Quality of Life survey (SF-12; Ware, 1998) was used produce a Physical (PCS) and
Mental Component Summary (MCS). Constructed from the 36-Item Short-Form Health
Survey (SF-36), the SF-12 measures eight concepts commonly represented in widely
used surveys: physical functioning, role limitations due to physical health problems,
bodily pain, general health, vitality (energy/fatigue), social functioning, role limitations
due to emotional problems, and mental health (psychological distress and psychological
well-being). These survey items were combined, scored and weighted to create the two
component scales, the PCS and MCS. The PCS and MCS scores can range from 0 to 100,
where higher scores indicate a greater level of health. For this study, the MCS-12 was
used as a proxy to assess mental health function. Test-retest correlations of 0.76 have
been observed for the 12-item MCS in the general population (Ware, Kosinski, & Keller,
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1996). Relative validity estimates for the MCS-12 have ranged form .60-1.07 in relation
to the SF-36.

3.4 Procedure
Participants were recruited for the Perceived Sedentary Behaviour and
Psychological Health Survey from undergraduate and graduate classes at the University
of Western Ontario. Professors across faculties were contacted via email and asked to (a)
distribute the online survey link to students in their course(s), and/or (b) allow study
investigator(s) to provide a short in-class presentation. The recruitment script emailed to
professors can be seen in Appendix C. Additionally, a second recruitment approach
involved recruiting adults through the distribution of recruitment posters over social
media (e.g., Facebook, LinkedIn, Instagram; Appendix D). For all relevant social media
outlets, permission from group administrators was sought prior to posting any recruitment
materials.
The survey link directed participants to the letter of information (Appendix B), in
which they were asked to provide informed consent (Appendix B) and were invited to
complete the 10- to 15-minute online Perceived Sedentary Behaviour and Psychological
Health Survey package on a single occasion. Data were collected through an online
survey development cloud-based software, called SurveyMonkey® (SurveyMonkey Inc.,
2019). The SurveyMonkey® platform allows researchers to employ online user-friendly
surveys to large and geographically distributed populations (Regmi, Waithaka, Paudyal,
Simkhada, & Van Teijlingen, 2017). Cost-effective and efficient, SurveyMonkey® offers
convenient and reliable data management.
Data from the Perceived Sedentary Behaviour and Psychological Health Survey
included a battery of purpose-built items and psychometrically sound questionnaires to
assess sociodemographic characteristics, health status factors, sedentary behaviour, and
five mental health outcomes of interest, including: perceived stress, depression, anxiety,
mental well-being, and the mental health function. All measures can be found in
Appendix E.
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3.5 Preliminary Data Processing
As several variables contained missing data due to item non-response, a
consultant from the University of Western Ontario’s Department of Statistical and
Actuarial Science was hired to conduct our data pre-processing and missing data
imputation. All preliminary data processing analyses were carried out using R 2.12.1 (R
Core Team, 2018), with the software packages mice 2.12 (van Buuren & GroothuisOudshoorn, 2011), missForest 1.3 (Stekhoven & Bühlmann, 2012), and randomForest
4.6-6 (Liaw & Wiener, 2002).

3.5.1

Imputation of Missing Data
An initial investigation of the raw dataset (N = 533) was conducted. A Missing

Value Analysis revealed that 28.1% of data were missing (see Appendix F for full
missing value analysis at item-level). The percentage of missingness, calculated as the
amount of missing cases as a percentage of complete data (Schlomer, Bauman, & Card,
2010), for each mental health scale was as follows: PSS (31.1%), MCS-12 (33.4%),
WEMWBS (36.4%), STAI (36.8%), and CES-D (39.2%). Missing data for perceptions of
sedentary behaviour in relation to others ranged from a low of 7.5% on weekends to a
high of 8.1% on weekdays. These percentages suggest that the majority of data
missingness were due to individuals responding to only a small portion of the survey.
Performing a complete-case analysis would have required the exclusion of 323
(60.6%) participants, as these individuals had missing values for one or more items on the
Perceived Sedentary Behaviour and Psychological Health Survey. If observations with
missing values differed systemically from completely observed cases, this type of
analysis could create bias and jeopardize representativeness of the sample (Zahrt &
Crum, 2017). However, 4 cases were excluded due to individuals declining to participate
and 35 cases were excluded due to no data being entered into the survey post-consent.
Additionally, an overall participant response cut-off score was established, and those that
responded to fewer than 50% of the questions on the survey were removed prior to future
analyses (excluded n = 120). From this preliminary step, about 70% of the participants
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remained (n = 374 individuals). A flow diagram of this participant inclusion-exclusion

Included

Data pre-processing

Consented

procedure can be seen in Figure 1.

Participants consented to the
Perceived Sedentary Behaviour
and Psychological Health Survey
(n = 533)

Responses excluded (n = 4)
Reason: Participants
excluded due to declining
participation

Responses excluded (n = 35)
Reason: Survey item non-response
100%

Responses excluded (n = 120)
Reason: Survey item nonresponse exceeding 50%

MI-cases included in
analysis
(n = 164)

Complete-case responses
included in analysis
(n = 210)
(n = 374)

Figure 1. A flow diagram of the preliminary data processing
A Missing Value Analysis of the dataset revealed that 3.4% of the data remained
missing (see Appendix G for full missing value analysis at item-level). The percentage of
missingness (Schlomer et al., 2010) for each mental health scale was as follows: PSS
(2.4%), MCS-12 (6.1%), WEMWBS (9.4%), STAI (9.9%), and CES-D (13.4%). All
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missing observations for perceived sedentary behaviour in relation to others on a typical
weekend day were removed, and .8% of the data for perceptions on weekday remained.
A missing value analysis using Little's (1988) missing completely at random
(MCAR) test was used to describe assumptions about the remaining missing data needed
for standard implementations of multiple imputation. The null hypothesis for Little’s
MCAR test is that the data are MCAR, or that the pattern of missingness does not depend
on the data values (Little, 1988). The result of Little’s MCAR test were significant: 𝛘2 =
13070.8, DF = 12535, p < 0.001. When significant, this test suggests that the null
hypothesis can be rejected. Therefore, there was evidence to suggest that the missing data
were not MCAR but instead missing at random (MAR) and multiple imputation could be
used to handle the missing data.
Multiple imputation (MI), proposed by Rubin (1987) as a statistical technique for
handling missing data, uses the distribution of the observed data to estimate a set of likely
values of the data that are missing. MI estimates these values M times, each time
incorporating a random component to reflect the uncertainty about the missing values.
Accordingly, M different datasets are created on which a desired analysis may be
performed. Taking the average of the parameter estimates across the M datasets results in
one unbiased parameter estimate for each parameter in the model.
The power of MI as a tool to handle missing data lies in its many imputations
(Wulff & Ejlskov, 2017). While every singly imputation is imprecise, the combination of
several imputations takes the uncertainty of each imputation into account. For MAR data,
the pooled parameter estimates are unbiased and standard errors are corrected
appropriately. In other words, traditional hypothesis testing based on MI-standard errors
are more accurate.
Multiple imputation by chained equations (MICE) is a popular adaptation of MI
and runs through an iterative process (Wulff & Ejlskov, 2017). The imputation model for
the variable with the least missing values is estimated using only complete data. Next, the
variable with the second least missing values is imputed using the complete data and the
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imputed values form the last iteration. After each variable has been through the process,
the cycle is repeated using the data from the last iteration.
For this study, a random forest imputation by MICE method was used to handle
the remaining incomplete data (Wulff & Ejlskov, 2017). Based on the MICE framework,
random forests are an extension of classification and regression trees and use a binary
splitting approach recursively subdividing the data based on the values of the predictor
variables. The random forest MICE algorithm builds many trees each time varying the
sample and the predictors. Consequently, a new bootstrapped sample of observations and
predictors are selected for each tree. Widely used in the MI of epidemiologic datasets,
random forest uses a predictive model to fit each tree to a different bootstrap sample of
the data and aggregates the results.

3.6 Statistical Analysis
3.6.1

Sample Size Calculation
Due to the novelty of the research question “Are individuals’ perceptions about

their level of sedentary behaviour on a typical weekday/weekend day in relation to others
a predictor of various mental health variables (e.g., anxiety, depression, stress, mental
wellbeing, mental health status)?”, no parameter estimates could be used from previous
studies to undertake a formal a priori power calculation. A review of over 100 years of
social psychological research showed a mean correlation of .21, median correlation of .18
and a standard deviation of correlations of .15 (Richard, Bond, & Stokes-Zoota, 2003).
Based on these results, a minimum of 200 participants were needed for a medium size
correlation of .18 to reach statistical significance at an alpha of .05 and be powered at .80
(Cohen, 1992).

3.6.2

Preliminary Analysis
Descriptive statistics were utilized to describe the sample and prevalence of actual

health behaviours. Additional evaluation of statistical assumptions and distributional
properties (e.g., means, standard deviations, skewness and kurtosis) were also confirmed
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prior to analysis. For the multiple-response mental health measures, internal consistency
of each were evaluated (e.g., Cronbach’s α). All statistical analyses were conducted using
the statistical package, IBM SPSS Statistics version 25.0 (IBM Corp. Released, 2017).

3.6.3

Primary Analysis
To determine the strength and direction of the linear relationships that exist

between the potential covariates (e.g., sociodemographic characteristics, health status
factors), sedentary behaviour (e.g., actual sitting time and perceived sedentary behaviour
relative to others), and mental health outcomes (e.g., depression, trait anxiety, perceived
stress, mental well-being, mental health function), Pearson product-moment correlations
were used. 95% confidence intervals for Pearson coefficients were examined to evaluate the
significance of the relationship. By extension, the evaluation of these Pearson correlations

determined whether there was statistical evidence for a linear relationship among the
pairs and if they should be included in a subsequent model. Data were examined for the
assumptions of normality, linearity, and homoscedasticity.

3.6.4

Prediction Modeling
Given that the purpose of the study was to evaluate the relationship between

individuals’ perceptions about their level of sedentary behaviour in relation to others and
the predicted mental health outcomes for both weekdays and weekend days, three-level
hierarchical linear regression models were computed using each mental health outcome
as the criterion variable. These models accompanied the previous analyses by
investigating the influence of perceived sedentary behaviour relative to others (i.e., Step
3) in predicting mental health and well-being (e.g., perceived stress, depression, state
anxiety, mental well-being, mental health function) in adults, after accounting for the
correlated covariates (i.e., Step 1) and actual sitting time (i.e., Step 2).
e.g., Depression:
Step 1: Depression = sociodemographic and health status variables
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Step 2: Depression = sociodemographic and health status variables + actual sitting
time on a typical weekday
Step 3: Depression = sociodemographic and health status variables + actual sitting
time on a typical weekday + perceived sedentary behaviour in relation to others on
a typical weekday
Following standard practice in studies of population health surveys (e.g., Keller et
al., 2012; Levy et al., 2002; Sutin, Stephan, & Terracciano, 2015; Zahrt & Crum, 2017),
sociodemographic characteristics and health status factors were included in the
hierarchical linear models as potential covariates because of their known associations to
mental health outcomes and individual characteristics that might influence sedentary
behaviour perceptions. Measures of actual sitting time were included because of its
known association with mental health outcomes. As mentioned above, by including both
covariates and actual sitting time in the prediction model, it allowed for the examination
of whether perceived sedentary behaviour relative to others could explain additional
unique variance in mental health outcome scores when adjusting for these variables.
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Chapter 4

4

Results

4.1 Preliminary Results
A total of 533 participants responded to the Perceived Sedentary Behaviour and
Psychological Health Survey. 4 participants were excluded due to not consenting.
Additionally, 155 participants were excluded due to item non-response exceeding 50%.
As such, the final analytic sample consisted of 279 females (74.6%) and 95 males
(25.4%) (n = 374; Table 1) with the majority of respondents aged between 18 and 24
(60.4%). Participants identified as Caucasian (77.0%), Asian/Pacific Islander (13.4%),
Hispanic (1.6%), Black or African American (1.3%), American Indian or Alaskan Native
(.3%), and multiple or another ethnicity (6.4%). The majority of the sample had a high
school diploma (40.9%), some college (22.2%), or had earned a higher education such as
a bachelor’s degree (36.4%). Body mass index was calculated based on self-reported
height (feet) and weight (lbs) with 3.7% of participants classified as underweight (<18.5
kg/m2), 57.5% normal weight (25.0-29.9 kg/m2), 21.1% overweight (25.0-29.9 kg/m2),
and 17.6% obese (>30 kg/m2). Approximately 1.3% classified themselves as smokers.
While 98.9% reported that they do not suffer from any medical condition which
prohibits standing or light physical activity (e.g., spinal cord injury, confined to a
wheelchair, etc.), 4.5% of the participants indicated that they were limited in activities
(e.g., limited in other activities, limited in kind or amount of major activity, or unable to
perform major activity) due to a disability or long-term health problem. In the past 12
months, illness or injury had kept 40.6% of the participants in bed for 1-7 days and
12.0% for more than 8 days. Moreover, 21.7% of the participants had reportedly seen a
mental health professional in the past 12 months.
Participants averaged 11.61 hours (SD = 4.41) of sitting time for weekday and
11.18 hours (SD = 4.41) of sitting time for weekend days. Overall, participants engaged
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in significantly more total sitting minutes per day on the weekday compared to the
weekend (t374 = 2.64, p < .01, d = .10).
Table 1. Frequency, Valid Percent and Descriptive Properties of Sociodemographic
Characteristics (n = 374)
Sociodemographic Characteristics
Gender
Female
Male
Age
18 to 24
25 to 34
35 to 44
45 to 54
55 to 64
65 to 74
75 or older
Prefer not to answer
Marital Status
Married or common-law
Divorced
Separated or widowed
Single, never married
Prefer not to answer
Race/Ethnicity
American Indian or Alaskan Native
Asian / Pacific Islander
Black or African American
Hispanic
White / Caucasian
Multiple ethnicity / Other
Education
Less than a high school diploma
High school diploma
Some college
Bachelor’s degree or higher
Income
Less than $35,000
Between $35,000 and $49,999
Between $50,000 and $74,999
Between $75,000 and $99,999
Over $100,000
Prefer not to answer
Smoking Habits
Current smoker
Former smoker
Never a smoker
BMI (Category)
Underweight
Normal Weight
Overweight
Obese

Frequency

Percent

279
95

74.6
25.4

226
63
14
16
18
20
16
1

60.4
16.8
3.7
4.3
4.8
5.3
4.3
.3

98
4
10
259
3

26.2
1.1
2.7
69.3
.8

1
50
5
6
288
24

.3
13.4
1.3
1.6
77.0
6.4

2
153
83
136

.5
40.9
22.2
36.4

49
37
49
53
128
58

13.1
9.9
13.1
14.2
34.2
15.5

5
46
323

1.3
12.3
86.4

14
215
79
66

3.7
57.5
21.1
17.6
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Suffer from any medical condition which prohibits standing or light physical activity (e.g., spinal cord
injury, confined to a wheelchair, etc.)
Yes
4
1.1
No
370
98.9
Limited in any major activity by any disability or long-term health problems
Unable to perform major activity
2
.5
Limited in kind or amount of major activity
6
1.6
Limited in other activities
9
2.4
Not limited
357
95.5
Seen a mental health professional in the past 12 months
Yes
81
21.7
No
293
78.3
Days during the past 12 months illness or injury kept you in bed for more than half of the day
None
177
47.3
1-7 days
152
40.6
8-30 days
37
9.9
31-180 days
8
2.1
During a typical 7-day period, in your leisure time, how often do you engage in any regular activity long
enough to work up a sweat (heart beats rapidly)
Often
169
45.2
Sometimes
161
43.0
Never/rarely
44
11.8

4.1.1

Descriptives
Respondents reported their perceived level of sedentary behaviour relative to

others on a typical weekday: a lot less sedentary (6.4%), a little less sedentary (24.1%),
about as sedentary (47.9%), a little more sedentary (16.8%), and a lot more sedentary
(4.8%). Perceived level of sedentary behaviour relative to others on a typical weekend
day was also identified: a lot less sedentary (7.5%), a little less sedentary (26.2%), about
as sedentary (44.4%), a little more sedentary (16.6%), and a lot more sedentary (5.3%)
(Figure 2).
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60%

Valid Percent

50%
40%
30%
Weekday

20%

Weekend Day
10%
0%
A lot less A little less About the
sedentary sedentary
same
sedentary

A little A lot more
more
sedentary
sedentary

Perceived Sedentary Behaviour Relative to Others

Figure 2. Perceived levels of sedentary behaviour on a typical weekday and weekend day
relative to others
Respondents’ perceptions of themselves relative to others for a typical weekday
and weekend day were significantly correlated (r = .59, p < 0.001), and although
perceived levels of sedentary behaviour on a weekday were .04 points higher than on a
weekend day (95% CI [-.05, .12]), this was not a significant difference (t374 = .79, p = .43,
d = .04).
Descriptive statistics were computed for actual sedentary behaviour and all
criterion variables used in the hierarchical linear analyses (Table 2). All self-report scale
measures demonstrated very strong internal consistency reliability, with relevant
Cronbach’s (1951) alphas ranging from α = .73 to α = .95.
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Table 2. Means, Standard Deviations, and Descriptive Properties of All Mental Health
Outcome Scales and Actual Sitting Time
M (SD)
95% CI
Range
α
SBQ – Actual Sitting Time
Weekday (hours)
11.61 (4.41)
11.16
12.06
0-24
Weekend Day (hours)
11.18 (4.41)
10.73
11.63
0-24
PSS – Perceived Stress
1.63 (.70)
1.56
1.70
0-4
.88
STAI – State Anxiety
1.97 (.59)
1.91
2.03
1-4
.94
CES-D – Depression
.71 (.54)
.66
.77
0-3
.93
WEMWBS – Mental Well-being
3.51 (.75)
3.44
3.59
1-5
.95
SF-12
PCS– Physical Health Function
53.94 (7.30)
53.20
54.68
21.59-66.35
.61
MCS – Mental Health Function
43.86 (11.71)
42.67
45.05
7.64-65.47
.73
Note. M = Mean. SD = Standard deviation. 95% CI = 95% confidence intervals for Mean. Range =
Observed range of scores measured in the present study. Cronbach’s alpha (α) = coefficient alpha
estimate of internal consistency. SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010).
PSS = Perceived Stress Scale (Cohen et al., 1983). CES-D = Center for Epidemiologic Studies Depression Scale (Radloff, 1977). STAI = State-Trait Anxiety Inventory (Spielberger et al., 1983).
WEMWBS = Warwick-Edinburgh Mental Well-being Scale (Tennant et al., 2007). SF-12 = 12-Item
Short Form Health-Related Quality of Life (Ware, 1998). PCS-12 = 12-item Physical Component
Summary subscale (Ware, 1998). MCS-12 = 12-item Mental Component Summary subscale (Ware,
1998). All variables were normally distributed based on skewness coefficients (ranged from -.51 to 1.07)
and kurtosis coefficients (ranged from -.85 to 1.02).

4.2 Primary Analysis
4.2.1

Pearson Correlation Analysis
A Pearson product-moment correlation analysis was conducted between

sociodemographic variables, health status, and mental health outcomes (i.e., depression,
state anxiety, perceived stress, mental well-being, mental health function). Data were
examined for the assumptions of normality, linearity, and homoscedasticity. All
correlations are presented in Table 3.

Table 3. Bivariate Pearson Correlations with Corresponding Confidence Intervals
Between Mental Health Outcomes, Perceived Sedentary Behaviour in Relation to Others,
and Potential Covariates (i.e., Sociodemographic Characteristics, Health Status Factors,
Actual Sitting Time on a Typical Weekday and Weekend Day)
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
-.79**
-[.75,
.82]
3. CES-D – Depression
.78**
.80**
-[.74,
[.76,
.82]
.83]
4. WEMWBS – Mental Well-being
-.76**
-.82**
-.83**
-[-.80, [-.85, [-.86, .71]
.78]
.80]
5. MCS-12 – Mental Health Function
-.76**
-.74**
-.81**
.75**
-[-.80, [-.78, [-.84, [.70,
.71]
.69]
.77]
.79]
6. Perceived SB weekday
.13*
.17**
.18**
-.19**
-.17**
-[.03,
[.07,
[.08,
[-.29, [-.27, .23]
.27]
.28]
.09]
.07]
7. Perceived SB weekend
.22**
.20**
.20**
-.24**
-.20**
.59**
-[.12,
[.10,
[.10,
[-.33, [-.30, [.52,
.31]
.30]
.30]
.14]
.10]
.65]
8. SBQ – Weekday sitting time
.18**
.15**
.16**
-.19**
-.17**
.30**
.26**
-[.08,
[.05,
[.06,
[-.29, [-.27, [.20,
[.16,
.28]
.25]
.26]
.09]
.07]
.39]
.35]
9. SBQ – Weekend day sitting time
.20**
.18**
.21**
-.20**
-.19**
.21**
.30**
.74**
-[.10,
[.08,
[.11,
[-.30, [-.29, [.11,
[.20,
[.69,
.30]
.28]
.30]
.10]
.09]
.30]
.39]
.78]
10. Gender
-.34**
-.29**
-.25**
.26**
.25**
-.02
.01
-.01
.01
-[-.43, [-.38, [-.34, [.16,
[.15,
[-.12,
[-.09,
[-.11,
[-.09,
.25]
.19]
.15]
.35]
.34]
.08]
.11]
.09]
.11]
11. Age
-.35**
-.36**
-.29**
.30**
.36**
-.10
-.14**
-.13*
-.20**
.25**
-[-.44, [-.44, [-.38, [.20,
[.27,
[-.20,
[-.24, [-.23, [-.30, [.15,
.26]
.27]
.19]
.39]
.44]
.00]
.04]
.03]
.10]
.34]
12. Marital Status
.24**
.25**
.21**
-.18**
-.25**
.06
.11*
.20**
.27**
-.16**
-.67**
-[.14,
[.15,
[.11,
[-.28, [-.34, [-.04,
[.01,
[.10,
[.17,
[-.26, [-.72, .33]
.34]
.3]
.08]
.15]
.16]
.21]
.30]
.36]
.06]
.61]
13. Education
-.16**
-.08
-.12*
.04
.07
-.04
-.12*
-.09
-.16**
.04
.30**
-.31**
-[-.26, [-.18,
[-.22, [-.06,
[-.03,
[-.14,
[-.22, [-.19,
[-.26, [-.06,
[.2,
[.22,
.06]
.02]
.02]
.14]
.17]
.06]
.02]
.01]
.06]
.14]
.39]
.40]
14. Disability
-.08
-.05
-.12*
.09
.07
-.04
-.02
-.00
.01
-.06
.01
-.07
.08
-[-.18,
[-.15,
[-.22, [-.01,
[-.03,
[-.14,
[-.12,
[-.10,
[-.09,
[-.16,
[-.09,
[-.17,
[-.02,
.02]
.05]
.02]
.19]
.17]
.06]
.08]
.10]
.11]
.04]
.11]
.03]
.18]
15. Mental health professional
-.33**
-.35**
-.34**
.28**
.30**
-.10*
-.03
-.17**
-.15**
.17**
.14**
-.09
.05
.01
-[-.42, [-.44, [-.43, [.18,
[.20,
[-.20,
[-.13,
[-.27, [-.25, [.07,
[.04,
[-.19,
[-.05,
[-.09,
.24]
.26]
.25]
.37]
.39]
.00]
.07]
.07]
.05]
.27]
.24]
.01]
.15]
.11]
16. Illness bed days
.29**
.28**
.27**
-.21**
-.23**
.15**
.09
.09
.14**
-.19**
-.23**
.13*
-.12*
.02
-.30**
-[.19,
[.18,
[.17,
[-.30, [-.32, [.05,
[-.01,
[-.01,
[.04,
[-.29, [-.32, [.03,
[-.22, [-.08,
[-.39, .38]
.37]
.36]
.11]
.13]
.25]
.19]
.19]
.24]
.09]
.13]
.23]
.02]
.12]
.20]
17. Leisure physical activity
-.16**
-.08
-.12*
.12*
.08
-.29**
-.34**
-.11*
-.20**
.08
-.13**
.11*
.13*
-.03
.04
-.05
-[-.26, [-.18,
[-.22, [.02,
[-.02,
[-.38, [-.43, [-.21, [-.30, [-.02,
[-.23, [.01,
[.03,
[-.13,
[-.06,
[-.15,
.06]
.02]
.02]
.22]
.18]
.19]
.25]
.01]
.10]
.18]
.03]
.21]
.23]
.07]
.14]
.05]
18. BMI
-.12*
-.09
-.07
.03
.07
.08
.06
.01
.00
.25**
.31**
-.24**
.15**
.04
.08
-.06
-.10
-[-.22, [-.19,
[-.17,
[-.07,
[-.03,
[-.02,
[.04,
[-.09,
[-.10,
[.15,
[.22,
[-.33, [.05,
[-.06,
[-.02,
[-.16,
[-.20,
.02]
.01]
.03]
.13]
.17]
.18]
.16]
.11]
.10]
.34]
.40]
.14]
.25]
.14]
.18]
.04]
.00]
Note: PSS = Perceived Stress Scale (Cohen et al., 1983). STAI = State-Trait Anxiety Inventory (Spielberger et al., 1983). CES-D = Center for Epidemiologic Studies - Depression Scale (Radloff, 1977). WEMWBS = Warwick-Edinburgh Mental Well-being Scale
(Tennant et al., 2007). MCS-12 = Mental Component Summary (derived from the SF-12; Ware, 1998). SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). SB = Sedentary behaviour. BMI = Body Mass Index. * p ≤ .05. ** p ≤ .01
1. PSS – Perceived Stress
2. STAI – State Anxiety
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4.2.1.1

Perceived Stress

Sociodemographic factors – gender, age, and education – were statistically
significant and negatively associated with perceived stress. Marital status was statistically
significant and positively associated to perceived stress. As such, these sociodemographic
factors were identified as important covariates and included in subsequent statistical
modeling.
Health status factors, including BMI, leisure physical activity, and seeing a mental
health professional, were negatively correlated with perceived stress. Whereas, illness
bed days was significantly positively correlated. All of these health status factors
successively acted as potential covariates in the statistical modeling. Given that disability
was not significantly correlated with perceived stress, this variable was not included as a
covariate in the main analysis.
Both weekday and weekend day perceptions of sedentary behaviour in relation to
others and actual sitting time were statistically significant and positively associated with
perceived stress.
Correlations between perceived stress and all other mental health outcomes were
of the expected strength and direction; perceived stress was statistically significant and
positively associated with negative indices of mental health, including anxiety and
depression, and negatively associated to positive indices of mental health, including
mental well-being and mental health function.

4.2.1.2

State Anxiety

Gender and age were statistically significant and negatively associated with state
anxiety. Marital status was statistically significant and positively associated with state
anxiety. These health status factors were included as potential covariates in the
subsequent statistical modeling. Education was not significantly correlated with state
anxiety, and therefore not included as a covariate in the main analysis for state anxiety.
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Seeing a mental health professional was significantly negatively correlated with
state anxiety. Whereas, illness bed days demonstrated a significantly positive association
with state anxiety. All of these health status factors successively acted as potential
covariates in the statistical modeling. Table 3 demonstrates trends between health status
factors disability, physical activity and BMI with state anxiety. However, their
associations were weak and therefore were not included in the statistical modeling for
state anxiety.
Weekday and weekend day perceptions of sedentary behaviour in relation to
others were statistically significant and positively associated with state anxiety. Actual
sitting time for both a typical weekday and weekend day were also statistically significant
and positively associated with state anxiety.
State anxiety was significantly positively associated with depression, and
negatively associated with mental well-being and mental health function.

4.2.1.3

Depression

Sociodemographic factors – gender, age, and education – were statistically
significant and negatively associated with depression. Marital status was statistically
significant and positively associated to depression. As such, these sociodemographic
factors were identified as important covariates and included in subsequent statistical
modeling.
Health status factors, including disability, seeing a mental health professional, and
leisure physical activity, were significantly negatively correlated with depression.
Whereas, illness bed days was positively correlated. All of these health status factors
successively acted as potential covariates in the statistical modeling. BMI was not
significantly correlated with depression, and as such was not included as a covariate in
the main analysis.
Weekday and weekend day perceptions of sedentary behaviour in relation to
others were statistically significant and positively associated with depression. As well,
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actual sitting time for both a typical weekday and weekend day were also statistically
significant and positively associated with depression.
Depression was statistically significant and negatively associated with positive
indices of mental health, including mental well-being and mental health function.

4.2.1.4

Mental Well-being

Gender and age were statistically significant and positively associated with mental
well-being. Marital status was statistically significant and negatively associated with
mental well-being. These health status factors were included as potential covariates in the
subsequent statistical modeling. Education was not significantly correlated with mental
well-being, and therefore not included as a covariate in the main analysis for mental wellbeing.
Health status factors, including seeing a mental health professional and leisure
physical activity, were significantly positively correlated to mental well-being. Whereas,
illness bed days was negatively correlated. These health status factors consecutively acted
as potential covariates in the statistical modeling. Given that disability and BMI were not
significantly correlated with mental well-being, these variables were not included as
covariates in the main analysis.
Mental well-being was significantly negatively correlated with weekday and
weekend day perceptions of sedentary behaviour in relation to others. Following this
trend, actual sitting time on both a typical weekday and weekend day were statistically
significant and negatively associated with mental well-being.
Mental well-being was significantly positively correlated to the only other
positive outcome for mental health, mental health function.
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4.2.1.5

Mental Health Function

Sociodemographic factors – gender and age – were statistically significant and
positively associated with mental health function. Marital status was statistically
significant and negatively associated to mental health function. As such, these
sociodemographic factors were identified as important covariates and included in
subsequent statistical modeling. Due to the weak correlation between education and
mental health status, this variable was not included as a potential covariate.
Seeing a mental health professional and mental health function were statistically
significant and positively correlated. Illness bed days, however, was negatively
correlated. All other health status factors, including disability, leisure physical activity,
and BMI, were not significantly correlated with mental health function, and were
therefore not included as covariates in the statistical modeling analysis for mental health
function.
Perceived sedentary behaviour on a typical weekday and weekend day were
statistically significant and negatively correlated with mental health function. Actual
sitting time on a typical weekday and weekend day followed this trend and were
significantly negatively associated with mental health function.

4.2.2

Hierarchical Linear Models
A series of hierarchical linear regression analyses were conducted to examine

predictors of perceived stress, depression, state anxiety, mental wellbeing, and mental
health function among this population.
Durbin-Watson statistics were examined to assess for the assumption of
independence of errors. The Durbin-Watson test statistic explores correlations between
errors, testing whether adjacent residuals were correlated. Test statistics vary between 0
and 4, with a value of 2 indicating that residuals are uncorrelated (Durbin & Watson,
1950, 1951). Values greater than 2 indicated a negative correlation between adjacent
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residuals, whereas values below 2 indicated a positive correlation (Durbin & Watson,
1950, 1951).
Conservative researchers have suggested that an r equivalent to .7 or higher may
be imply a multicollinearity problem (Yu, Jiang, & Land, 2015). While all Pearson
correlations between two predictors had an r less than .7, the presence of
multicollinearity in the hierarchical data was investigated. Variance inflation factor (VIF)
of a predictor was used to identify multicollinearity problems (Yu et al., 2015). VIF
values quantify how much of the variance of a regression coefficient is inflated due to
linear dependence with other predictors. VIF values greater than 5 were used to indicate
multicollinearity problems (Yu et al., 2015).

4.2.2.1
4.2.2.1.1

Perceived Stress
Weekday Perceptions of Sedentary Behaviour

Table 4 reports the results of covariates (Model 1), actual sitting time (Model 2),
and perceptions of sedentary behaviour relative to others on a typical weekday (Model 3)
variables as predictors of perceived stress. The hierarchical linear model for these
variables as predictors of perceived stress had a Durbin-Watson statistic of 1.93. An
examination of the collinearity statistics confirmed no violations of multicollinearity; VIF
values ranged from 1.01 to 2.05.
In Model 1, all sociodemographic characteristics and health status factors that
were correlated with perceived stress operated as covariates and potential predictors of
perceived stress. The model explained 29.9%, F(8, 365) = 19.47, p ≤ .01, of the variance
in perceived stress scores. Age, gender, seeing a mental health professional, illness bed
days, and leisure physical activity were all statistically significant predictors of perceived
stress.
Model 2 retained the potential covariates and actual sitting time on a typical
weekday was added. The total variance explained by the model was 30.5%, F(9, 364) =
17.73, p ≤ .01, after the entry of this additional variable. Actual sitting time explained an
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additional .6% of the variance in perceived stress, after controlling for the potential
covariates, ∆R2 = .01, ∆F(1, 364) = 2.98, p = .09. Age, gender, seeing a mental health
professional, illness bed days, and leisure physical activity were statistically significant
predictors of perceived stress.
To investigate the influence of perceived sedentary behaviour in relation to others
on a typical weekday in predicting perceived stress in adults, after accounting for the
correlated covariates and actual sitting time, perceived sedentary behaviour was entered
into Model 3. The total variance explained by the model was 30.5%, F(10, 363) = 15.93,
p ≤ .01. Perceptions of sedentary behaviour explained 0.0% of the variance, after
controlling for the potential covariates and actual sitting time (∆R2 = .00, ∆F(1, 363) =
.07, p = .80), indicating that the addition of perceived sedentary behaviour in relation to
others on a typical weekday was not significant as a predictor (b = -.10, p = .80, 95% CI
[-.82, .63]). Age, gender, seeing a mental health professional, illness bed days, and leisure
physical activity were the sole statistically significant predictors of perceived stress,
indicating that perceptions of sedentary behaviour on a typical weekday does not
influence perceived stress.
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Table 4. Model of a Hierarchical Linear Regression to Predict Perceived Stress Levels by
Perceived Sedentary Behaviour for a Typical Weekday, After Accounting for Correlated
Covariates and Actual Sitting Time (hours) on a Typical Weekday

Step 1

Step 2

Constant
Covariates
Age
Gender
Marital status
Education
Mental health professional
Illness bed days
Leisure physical activity
BMI
Constant
Covariates
Age
Gender
Marital status
Education
Mental health professional
Illness bed days
Leisure physical activity
BMI
Actual Sitting Time (hours)
SBQ – Weekday

Step 3

Constant
Covariates
Age
Gender
Marital status
Education
Mental health professional
Illness bed days
Leisure physical activity
BMI
Actual Sitting Time (hours)
SBQ – Weekday

Unstandardized coefficients
b
SE b
30.87 (25.20, 36.55)
2.89

Standardized coefficients
β

-.98 (-1.46, -.51)
-3.34 (-4.83, -1.86)
.13 (-.49, .75)
-.20 (-.94, .53)
-3.71 (-5.25, -2.17)
1.06 (.19, 1.93)
-1.70 (-2.62, -.78)
.25 (-.54, 1.04)

.24
.76
.32
.37
.78
.44
.47
.40

-.25**
-.21**
.03
-.03
-.22**
.11*
-.17**
.03

29.30 (23.36, 35.24)

3.02

-.98 (-1.46, -.51)
-3.40 (-4.88, -1.92)
.04 (-.59, .67)
-.20 (-.93, .53)
-3.51 (-5.06, -1.95)
1.05 (.17, 1.92)
-1.59 (-2.52, -.66)
.21 (-.58, 1.00)

.24
.75
.32
.37
.79
.44
.47
.40

-.25**
-.21**
.01
-.03
-.21**
.11*
-.16**
.03

.13 (-.02, .27)

.07

.08

29.56 (23.29, 35.84)

3.19

-.99 (-1.47, -.51)
-3.40 (-4.88, -1.91)
.04 (-.59, .67)
-.20 (-.93, .54)
-3.51 (-5.07, -1.96)
1.06 (.18, 1.94)
1.63 (-2.59, -.66)
.22 (-.57, 1.01)

.24
.76
.32
.37
.79
.45
.49
.40

-.26**
-.21**
.01
-.03
-.21**
.11*
-.16**
.03

.13 (-.02, .28)

.08

.08

Perceived Sedentary Behaviour
Weekday
-.10 (-.82, .63)
.37
-.01
Note: SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). 95% confidence intervals shown in
parentheses. R2 = .30, adjusted R2 = .28 for Model 1. R2 = .31, adjusted R2 = .29 for Model 2. R2 = .31, adjusted R2 =
.29 for Model 3. Durbin-Watson = 1.93. * p ≤ .05, ** p ≤ .01

4.2.2.1.2

Weekend Day Perceptions of Sedentary Behaviour

Table 5 reports the results of covariates (Model 1), actual sitting time (Model 2),
and perceptions of sedentary behaviour on a typical weekend day (Model 3) variables as
predictors of perceived stress. The hierarchical linear regression model for these variables
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as predictors of perceived stress had a Durbin-Watson statistic of 1.99. An examination
of the collinearity statistics confirmed no violations of multicollinearity; VIF values
ranged from 1.08 to 2.09.
In Model 1, all sociodemographic characteristics and health status factors that
were correlated with perceived stress operated as covariates and potential predictors of
perceived stress. The model explained 29.9%, F(8, 365) = 19.47, p ≤ .01, of the variance
in perceived stress scores. Age, gender, seeing a mental health professional, illness bed
days, and leisure physical activity were all statistically significant predictors of perceived
stress.
Model 2 retained the potential covariates and actual sitting time on a typical
weekend day was added. The total variance explained by the model was 30.3%, F(9, 364)
= 17.55, p ≤ .01, after the entry of this additional variable. Actual sitting time explained
an additional .4% of the variance in perceived stress, after controlling for the potential
covariates, ∆R2 = .00, ∆F(1, 364) = 1.82, p = .18. Age, gender, seeing a mental health
professional, illness bed days, and leisure physical activity were statistically significant
predictors of perceived stress.
To investigate the influence of perceived sedentary behaviour in relation to others
on a typical weekend day in predicting perceived stress in adults, after accounting for the
correlated covariates and actual sitting time, perceived sedentary behaviour was entered
into Model 3. The total variance explained by the model was 31.3%, F(10, 363) = 16.56,
p ≤ .01. Perceptions of sedentary behaviour explained an additional 1.0% of the variance
in this perceived stress model, after controlling for the potential covariates and actual
sitting time (∆R2 = .01, ∆F(1, 363) = 5.63, p = .02). A statistically significant effect was
found after the inclusion of perceptions of sedentary behaviour in relation to others on a
typical weekend day (b = .84, p = .02, 95% CI [.14, 1.53]), indicating that perceptions of
sedentary behaviour on a typical weekend day may influence perceived stress.
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Table 5. Model of a Hierarchical Linear Regression to Predict Perceived Stress Levels by
Perceived Sedentary Behaviour for a Typical Weekend Day, After Accounting for
Correlated Covariates and Actual Sitting Time (hours) on a Typical Weekend Day

Step 1

Step 2

Constant
Covariates
Age
Gender
Marital status
Education
Mental health professional
Illness bed days
Leisure physical activity
BMI
Constant
Covariates
Age
Gender
Marital status
Education
Mental health professional
Illness bed days
Leisure physical activity
BMI
Actual Sitting Time (hours)
SBQ – Weekend Day

Step 3

Constant
Covariates
Age
Gender
Marital status
Education
Mental health professional
Illness bed days
Leisure physical activity
BMI
Actual Sitting Time (hours)
SBQ – Weekend Day

Unstandardized coefficients
b
SE b
30.87 (25.20, 36.55)
2.89

Standardized coefficients
β

-.98 (-1.46, -.51)
-3.34 (-4.83, -1.86)
.13 (-.49, .75)
-.20 (-.94, .53)
-3.71 (-5.25, -2.17)
1.06 (.19, 1.93)
-1.70 (-2.62, -.78)
.25 (-.54, 1.04)

.24
.76
.32
.37
.78
.44
.47
.40

-.25**
-.21**
.03
-.03
-.22**
.11*
-.17**
.03

29.65 (23.70, 35.59)

3.02

-.97 (-1.44, -.49)
-3.44 (-4.93, -1.95)
.05 (-.59, .68)
-.19 (-.92, .55)
-3.59 (-5.14, -2.04)
1.02 (.14, 1.89)
1.55 (-2.50, -.60)
.22 (-.57, 1.01)

.24
.76
.32
.37
.79
.45
.48
.40

-.25**
-.22**
.01
-.02
-.21**
.11*
-.15**
.03

.10 (-.05, .25)

.08

.03

27.06 (20.77, 33.34)

3.02

-.89 (-1.37, -.41)
-3.55 (-5.03, -2.06)
.05 (-.58, .67)
-.18 (-.91, .54)
-3.65 (-5.19, -2.11)
.98 (.11, 1.85)
-1.17 (-2.16, -.18)
.16 (-.63, .94)

.24
.76
.32
.37
.78
.44
.51
.40

-.23**
-.22**
.01
-.02
-.22**
.11*
-.11*
.02

.07 (-.09, .22)

.08

.04

Perceived Sedentary Behaviour
Weekend day
.84 (.14, 1.53)
.35
.12*
Note: SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). 95% confidence intervals shown in
parentheses. R2 = .30, adjusted R2 = .28 for Model 1. R2 = .30, adjusted R2 = .29 for Model 2. R2 = .31, adjusted R2 =
.29 for Model 3. Durbin-Watson = 1.99. * p ≤ .05, ** p ≤ .01
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4.2.2.2

State Anxiety

4.2.2.2.1

Weekday Perceptions of Sedentary Behaviour

Table 6 reports the results of covariates (Model 1), actual sitting time (Model 2),
and perceptions of sedentary behaviour on a typical weekday (Model 3) variables as
predictors of state anxiety. The hierarchical linear regression model for these variables as
predictors of state anxiety had a Durbin-Watson statistic of 1.97. An examination of the
collinearity statistics confirmed no violations of multicollinearity; VIF values ranged
from 1.07 to 1.94.
In Model 1, all sociodemographic characteristics and health status factors that
were correlated with state anxiety acted as covariates and potential predictors of state
anxiety. The model explained 25.7%, F(5, 368) = 25.39, p ≤ .01, of the variance in state
anxiety scores. Age, gender, seeing a mental health professional, and illness bed days
were all statistically significant predictors of state anxiety.
Model 2 retained the potential covariates and actual sitting time on a typical
weekday was added. The total variance explained by the model was 26.1%, F(6, 367) =
21.57, p ≤ .01, after the entry of this additional variable. Actual sitting time explained an
additional .4% of the variance in state anxiety, after controlling for the potential
covariates, ∆R2 = .00, ∆F(1, 367) = 2.06, p = .15. Age, gender, seeing a mental health
professional, and illness bed days were the sole statistically significant predictors of state
anxiety.
To investigate the influence of perceived sedentary behaviour in relation to others
on a typical weekday in predicting state anxiety in adults, after accounting for the
correlated covariates and actual sitting time, perceived sedentary behaviour was entered
into Model 3. The total variance explained by the model was 26.7%, F(7, 366) = 19.06, p
≤ .01. Perceptions of sedentary behaviour explained an additional .6% of the variance in
this state anxiety model, after controlling for the potential covariates and actual sitting
time (∆R2 = .01, ∆F(1, 366) = 3.24, p = .07). However, this increase in variance due to
the addition of perceived sedentary behaviour in relation to others on a typical weekday
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was not significant as a predictor (b = 1.09, p = .07, 95% CI [-.10, 2.29]). Age, gender,
seeing a mental health professional, and illness bed days were the sole statistically
significant predictors of state anxiety.
Table 6. Model of a Hierarchical Linear Regression to Predict State Anxiety Levels by
Perceived Sedentary Behaviour for a Typical Weekday, After Accounting for Correlated
Covariates and Actual Sitting Time (hours) on a Typical Weekday

Step 1

Step 2

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Actual Sitting Time (hours)
SBQ – Weekday

Step 3

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Actual Sitting Time (hours)
SBQ – Weekday

Unstandardized coefficients
b
SE b
57.11 (49.00, 65.21)
4.12

Standardized coefficients
β

-1.58 (-2.39, -.78)
-4.34 (-6.85, -1.83)
.24 (-.82, 1.31)
-7.11 (-9.79, -4.44)
1.80 (.29, 3.32)

.41
1.28
.54
1.36
.77

-.24**
-.16**
.03
-.25**
.11*

55.09 (46.54, 63.64)

4.35

-1.60 (-2.40, -.79)
-4.42 (-6.93, -1.91)
.12 (-.95, 1.19)
-6.82 (-9.52, -4.12)
1.77 (.26, 3.28)

.41
1.28
.55
1.37
.77

-.24**
-.16**
.01
-.24**
.11*

.18 (-.07, .42)

.12

.07

52.66 (43.73, 61.59)

4.54

-1.55 (-2.35, -.75)
-4.46 (-6.96, -1.96)
.17 (-.90, 1.25)
-6.78 (-9.47, -4.09)
1.62 (.10, 3.14)

.41
1.27
.55
1.37
.77

-.24**
-.17**
.02
-.24**
.10*

.11 (-.14, .37)

.13

.04

Perceived Sedentary Behaviour
Weekday
1.09 (-.10, 2.29)
.61
.09
Note: SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). 95% confidence intervals shown in
parentheses. R2 = .26, adjusted R2 = .25 for Model 1. R2 = .26, adjusted R2 = .25 for Model 2. R2 = .27, adjusted R2 =
.25 for Model 3. Durbin-Watson = 1.97. * p ≤ .05, ** p ≤ .01

4.2.2.2.2

Weekend Day Perceptions of Sedentary Behaviour

Table 7 reports the results of covariates (Model 1), actual sitting time (Model 2),
and perceptions of sedentary behaviour on a typical weekend day (Model 3) variables as
predictors of state anxiety. The hierarchical linear regression model for these variables as
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predictors of state anxiety had a Durbin-Watson statistic of 2.01. An examination of the
collinearity statistics confirmed no violations of multicollinearity; VIF values ranged
from 1.10 to 1.95.
In Model 1, all sociodemographic characteristics and health status factors that
were correlated with state anxiety acted as covariates and potential predictors of state
anxiety. The model explained 25.7%, F(5, 368) = 25.39, p ≤ .01, of the variance in state
anxiety scores. Age, gender, seeing a mental health professional, and illness bed days
were all statistically significant predictors of state anxiety.
Model 2 retained the potential covariates and actual sitting time on a typical
weekend day was added. The total variance explained by the model was 26.3%, F(6, 367)
= 21.79, p ≤ .01, after the entry of this additional variable. Actual sitting time explained
an additional .6% of the variance in state anxiety, after controlling for the potential
covariates, ∆R2 = .01, ∆F(1, 367) = 3.09, p = .08. Age, gender, seeing a mental health
professional, and illness bed days were the sole statistically significant predictors of state
anxiety.
To investigate the influence of perceived sedentary behaviour in relation to others
on a typical weekend day in predicting state anxiety in adults, after accounting for the
correlated covariates and actual sitting time, perceived sedentary behaviour was entered
into Model 3. The total variance explained by the model was 27.9%, F(7, 366) = 20.26, p
≤ .01. Perceptions of sedentary behaviour explained an additional 1.6% of the variance in
this state anxiety model, after controlling for the potential covariates and actual sitting
time (∆R2 = .02, ∆F(1, 366) = 8.39, p ≤ .01). A statistically significant effect was found
after the inclusion of perceptions of sedentary behaviour in relation to others on a typical
weekend day, indicating that perceptions of sedentary behaviour on a typical weekend
day may influence state anxiety (b = 1.66, p ≤ .01, 95% CI [.53, 2.79]).

50

Table 7. Model of a Hierarchical Linear Regression to Predict State Anxiety Levels by
Perceived Sedentary Behaviour for a Typical Weekend Day, After Accounting for
Correlated Covariates and Actual Sitting Time (hours) on a Typical Weekend Day

Step 1

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days

Step 2

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Actual Sitting Time (hours)
SBQ – Weekend Day

Step 3

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Actual Sitting Time (hours)
SBQ – Weekend Day

Unstandardized coefficients
b
SE b
57.11 (49.00, 65.21)
4.12

Standardized coefficients
β

-1.58 (-2.39. -.78)
-4.34 (-6.85, -1.83)
.24 (-.82, 1.31)
-7.11 (-9.79, -4.44)
1.80 (.29, 3.32)

.41
1.28
.54
1.36
.77

-.24**
-.16**
.03
-.25**
.11*

55.13 (46.75, 63.51)

4.26

-1.57 (-2.37, .77)
-4.54 (-7.05, -2.02)
.06 (-1.02, 1.14)
-6.84 (-9.53, -4.16)
1.69 (.17, 3.20)

.41
1.28
.55
1.37
.77

-.24**
-.17**
.01
-.24**
.11*

.22 (-.03, .47)

.13

.08

51.70 (43.09, 60.32)

4.38

-1.48 (-2.27, -.68)
-4.64 (-7.13, -2.15)
.11 (-.96, 1.18)
-6.97 (-9.63, -4.31)
1.59 (.09, 3.09)

.41
1.27
.54
1.35
.76

-.23**
-.17**
.01
-.24**
.10*

.12 (-.14, .38)

.13

.04

Perceived Sedentary Behaviour
Weekend Day
1.66 (.53, 2.79)
.57
.14**
Note: SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). 95% confidence intervals shown in
parentheses. R2 = .26, adjusted R2 = .25 for Model 1. R2 = .26, adjusted R2 = .25 for Model 2. R2 = .28, adjusted R2 =
.27 for Model 3. Durbin-Watson = 2.01. * p ≤ .05, ** p ≤ .01

4.2.2.3

Depression

4.2.2.3.1

Weekday Perceptions of Sedentary Behaviour

Table 8 reports the results of covariates (Model 1), actual sitting time (Model 2),
and perceptions of sedentary behaviour on a typical weekday (Model 3) variables as
predictors of depression. The hierarchical linear regression model for these variables as
predictors of depression had a Durbin-Watson statistic of 2.02. An examination of the
collinearity statistics confirmed no violations of multicollinearity; VIF values ranged
from 1.02 to 2.03.
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In Model 1, all sociodemographic characteristics and health status factors that
were correlated with depression acted as covariates and potential predictors of
depression. The model explained 23.9%, F(8, 365) = 14.37, p ≤ .01, of the variance in
depression scores. Age, gender, disability, seeing a mental health professional, illness bed
days, and leisure physical activity were all statistically significant predictors of
depression.
Model 2 retained the potential covariates and actual sitting time on a typical
weekday was added. The total variance explained by the model was 24.4%, F(9, 364) =
13.05, p ≤ .01, after the entry of this additional variable. Actual sitting time explained an
additional .5% of the variance in depression, after controlling for the potential covariates,
∆R2 = .00, ∆F(1, 364) = 2.12, p = .15. Age, gender, disability, seeing a mental health
professional, illness bed days, and leisure physical activity were the sole statistically
significant predictors of depression.
To investigate the influence of perceived sedentary behaviour in relation to others
on a typical weekday in predicting depression in adults, after accounting for the
correlated covariates and actual sitting time, perceived sedentary behaviour was entered
into Model 3. The total variance explained by the model was 24.8%, F(10, 363) = 11.97,
p ≤ .01. Perceptions of sedentary behaviour explained an additional .4% of the variance
in this depression model, after controlling for the potential covariates and actual sitting
time (∆R2 = .00, ∆F(1, 363) = 1.97, p = .16). However, this increase in variance due to
the addition of perceived sedentary behaviour in relation to others on a typical weekday
was not significant as a predictor (b = .83, p = .16, 95% CI [-.34, 2.00]). Age, gender,
disability, seeing a mental health professional, illness bed days, and leisure physical
activity were the sole statistically significant predictors of depression.
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Table 8. Model of a Hierarchical Linear Regression to Predict Depression Levels by
Perceived Sedentary Behaviours for a Typical Weekday, After Accounting for Correlated
Covariates and Actual Sitting Time (hours) on a Typical Weekday

Step 1

Step 2

Step 3

Constant
Covariates
Age
Gender
Marital status
Education
Disability
Mental health professional
Illness bed days
Leisure physical activity

Unstandardized coefficients
b
SE b
60.51 (39.43, 81.59)
10.72
-1.18 (-1.94, -.42)
-3.18 (-5.54, -.82)
.22 (-.79, 1.23)
.08 (-1.11, 1.27)
-13.58 (-23.11, -4.04)
-6.51 (-9.01, -4.02)
1.72 (.31, 3.14)
-2.13 (-3.62, -.64)

.39
1.20
.51
.60
4.85
1.27
.72
.76

Standardized coefficients
β

-.20**
-.13**
.03
.01
-.13**
-.25**
.12*
-.13**

Constant
Covariates
Age
Gender
Marital status
Education
Disability
Mental health professional
Illness bed days
Leisure physical activity

58.45 (37.22, 79.68)

10.80

-1.18 (-1.95, -.42)
-3.28 (-5.64, -.92)
.10 (-.92, 1.12)
.08 (-1.10, 1.27)
-13.67 (-23.20, -4.15)
-6.24 (-8.76, -3.72)
1.70 (.29, 3.12)
-1.98 (-3.48, -.47)

.39
1.20
.52
.60
4.84
1.28
.72
.76

-.20**
-.13**
.01
.01
-.13**
-.24**
.12*
-.12*

Actual Sitting Time (hours)
SBQ – Weekday

.17 (-.06, .40)

.12

.07

Constant
Covariates
Age
Gender
Marital status
Education
Disability
Mental health professional
Illness bed days
Leisure physical activity

55.21 (33.53, 76.90)

11.03

-1.13 (-1.89, -.36)
-3.36 (-5.72, -1.00)
.13 (-.89, 1.14)
.03 (-1.16, 1.22)
-13.27 (-22.80, -3.75)
-6.22 (-8.74, -3.70)
1.60 (.18, 3.02)
1.66 (-3.23, -.10)

.39
1.20
.52
.60
4.85
1.28
.72
.80

-.19**
-.14**
.02
.00
-.13**
-.24**
.11*
-.10*

Actual Sitting Time (hours)
SBQ – Weekday

.13 (-.11, .37)

.12

.05

Perceived Sedentary Behaviour
Weekday
.83 (-.34, 2.00)
.59
.07
Note: SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). 95% confidence intervals shown in
parentheses. R2 = .24, adjusted R2 = .22 for Model 1. R2 = .24, adjusted R2 = .23 for Model 2. R2 = .25, adjusted R2 =
.23 for Model 3. Durbin-Watson = 2.02. * p ≤ .05, ** p ≤ .01

4.2.2.3.2

Weekend Day Perceptions of Sedentary Behaviour

Table 9 reports the results of covariates (Model 1), actual sitting time (Model 2),
and perceptions of sedentary behaviour on a typical weekend day (Model 3) variables as
predictors of depression. The hierarchical linear regression model for these variables as
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predictors of depression had a Durbin-Watson statistic of 2.04. An examination of the
collinearity statistics confirmed no violations of multicollinearity; VIF values ranged
from 1.02 to 2.04.
In Model 1, all sociodemographic characteristics and health status factors that
were correlated with depression acted as covariates and potential predictors of
depression. The model explained 23.9%, F(8, 365) = 14.37, p ≤ .01, of the variance in
depression scores. Age, gender, disability, seeing a mental health professional, illness bed
days, and leisure physical activity were all statistically significant predictors of
depression.
Model 2 retained the potential covariates and actual sitting time on a typical
weekend day was added. The total variance explained by the model was 24.8%, F(9, 364)
= 13.34, p ≤ .01, after the entry of this additional variable. Actual sitting time explained
an additional .9% of the variance in depression, after controlling for the potential
covariates, ∆R2 = .01, ∆F(1, 364) = 4.15, p = .04. Actual sitting time (b = .25, p = .04,
95% CI [.01, .49]), along with age, gender, disability, seeing a mental health professional,
illness bed days, and leisure physical activity were significant predictors of depression.
To investigate the influence of perceived sedentary behaviour in relation to others
on a typical weekend day in predicting depression in adults, after accounting for the
correlated covariates and actual sitting time, perceived sedentary behaviour was entered
into Model 3. The total variance explained by the model was 25.8%, F(10, 363) = 12.64,
p ≤ .01. Perceptions of sedentary behaviour explained an additional 1.0% of the variance
in this depression model, after controlling for the potential covariates and actual sitting
time (∆R2 = .01, ∆F(1, 363) = 4.98, p = .03). A statistically significant effect was found
after the inclusion of perceptions of sedentary behaviour in relation to others on a typical
weekend day, indicating that perceptions of sedentary behaviour on a typical weekend
day may influence depression (b = 1.27, p = .03, 95% CI [.15, 2.39]).
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Table 9. Model of a Hierarchical Linear Regression to Predict Depression Levels by
Perceived Sedentary Behaviour for a Typical Weekend Day, After Accounting for
Correlated Covariates and Actual Sitting Time (hours) on a Typical Weekend Day

Step 1

Step 2

Step 3

Constant
Covariates
Age
Gender
Marital status
Education
Disability
Mental health professional
Illness bed days
Leisure physical activity

Unstandardized coefficients
b
SE b
60.51 (39.43, 81.59)
10.72
-1.18 (-1.94, -.42)
-3.18 (-5.54, -.82)
.22 (-.79, 1.23)
.08 (-1.11, 1.27)
-13.58 (-23.11, -4.04)
-6.51 (-9.01, -4.02)
1.72 (.31, 3.14)
-2.13 (-3.62, -.64)

.39
1.20
.51
.60
4.85
1.27
.72
.76

Standardized coefficients
β

-.20**
-.13**
.03
.01
-.13**
-.25**
.12*
-.13**

Constant
Covariates
Age
Gender
Marital status
Education
Disability
Mental health professional
Illness bed days
Leisure physical activity

58.11 (36.99, 79.23)

10.74

-1.15 (-1.91, -.39)
-3.46 (-5.83, -1.09)
.01 (-1.01, 1.03)
.12 (-1.07, 1.30)
-13.93 (-23.43, -4.43)
-6.22 (-8.73, -3.72)
1.62 (.20, 3.03)
-1.76 (-3.29, -.23)

.39
1.20
.52
.60
4.83
1.27
.72
.78

-.19**
-.14**
.00
.01
-.13**
-.24**
.11*
-.11*

Actual Sitting Time (hours)
SBQ – Weekend Day

.25 (.01, .49)

.12

.10*

Constant
Covariates
Age
Gender
Marital status
Education
Disability
Mental health professional
Illness bed days
Leisure physical activity

53.46 (32.06, 74.86))

10.88

-1.04 (-1.80, -.28)
-3.65 (-6.01, -1.29)
.02 (-1.00, 1.04)
.11 (-1.07, 1.29)
-13.66 (-23.11, -4.20)
-6.33 (-8.82, -3.84)
1.56 (.15, 2.97)
-1.17 (-2.78, .43)

.39
1.20
.52
.60
4.81
1.27
.72
.82

-.17**
-.15**
.00
.01
-.13**
-.24**
.11*
-.07

Actual Sitting Time (hours)
SBQ – Weekend Day

.19 (-.05, .43)

.12

.08

Perceived Sedentary Behaviour
Weekend Day
1.27 (.15, 2.39)
.57
.11*
Note: SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). 95% confidence intervals shown in
parentheses. R2 = .24, adjusted R2 = .22 for Model 1. R2 = .25, adjusted R2 = .23 for Model 2. R2 = .26, adjusted R2 =
.24 for Model 3. Durbin-Watson = 2.04.* p ≤ .05, ** p ≤ .01
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4.2.2.4
4.2.2.4.1

Mental Well-being
Weekday Perceptions of Sedentary Behaviour

Table 10 reports the results of covariates (Model 1), actual sitting time (Model 2),
and perceptions of sedentary behaviour on a typical weekday (Model 3) variables as
predictors of mental well-being. The hierarchical linear regression model for these
variables as predictors of mental well-being had a Durbin-Watson statistic of 1.95. An
examination of the collinearity statistics confirmed no violations of multicollinearity; VIF
values ranged from 1.04 to 1.98.
In Model 1, all sociodemographic characteristics and health status factors that
were correlated with mental well-being acted as covariates and potential predictors of
mental well-being. The model explained 19.3%, F(6, 367) = 14.61, p ≤ .01, of the
variance in mental well-being scores. Age, gender, seeing a mental health professional,
and leisure physical activity were all statistically significant predictors of mental wellbeing.
Model 2 retained the potential covariates and actual sitting time on a typical
weekday was added. The total variance explained by the model was 20.5%, F(7, 366) =
13.48, p ≤ .01, after the entry of this additional variable. Actual sitting time explained an
additional 1.2% of the variance in mental well-being, after controlling for the potential
covariates, ∆R2 = .01, ∆F(1, 366) = 5.62, p = .02. Actual sitting time (b = -.27, p = .02,
95% CI [-.50, -.05]), along with age, gender, seeing a mental health professional, and
leisure physical activity, were statistically significant predictors of mental well-being.
To investigate the influence of perceived sedentary behaviour in relation to others
on a typical weekday in predicting mental well-being in adults, after accounting for the
correlated covariates and actual sitting time, perceived sedentary behaviour was entered
into Model 3. The total variance explained by the model was 21.0%, F(8, 365) = 12.15, p
≤ .01. Perceptions of sedentary behaviour explained an additional .5% of the variance in
this mental well-being model, after controlling for the potential covariates and actual
sitting time (∆R2 = .01, ∆F(1, 365) = 2.48, p = .12). However, this increase in variance
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due to the addition of perceived sedentary behaviour in relation to others on a typical
weekday was not significant as a predictor (b = -.92, p = .12, 95% CI [-2.06, .23]). Age,
gender, and seeing a mental health professional were the sole statistically significant
predictors of mental well-being.
Table 10. Model of a Hierarchical Linear Regression to Predict Mental Well-Being
Levels by Perceived Sedentary Behaviour for a Typical Weekday, After Accounting for
Correlated Covariates and Actual Sitting Time (hours) on a Typical Weekday

Step 1

Step 2

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Leisure physical activity
Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Leisure physical activity
Actual Sitting Time (hours)
SBQ – Weekday

Step 3

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Leisure physical activity
Actual Sitting Time (hours)
SBQ – Weekday

Unstandardized coefficients
b
SE b
29.13 (21.00, 37.26)
4.14

Standardized coefficients
β

1.46 (.71, 2.21)
3.38 (1.04, 5.71)
.14 (-.84, 1.12)
5.12 (2.65, 7.59)
-.87 (-2.26, .54)
1.98 (.53, 3.43)

.38
1.19
.50
1.26
.71
.74

.25**
.14**
.02
.20**
-.06
.13**

32.74 (24.12, 41.36)

4.38

1.47 (.73, 2.21)
3.54 (1.22, 5.86)
.34 (-.65, 1.33)
4.67 (2.21, 7.17)
-.83 (-2.22, .56)
1.74 (.28, 3.19)

.38
1.18
.50
1.26
.71
.74

.25**
.15**
.04
.19**
-.06
.11*

-.27 (-.50, -.05)

.12

-.12*

35.59 (26.28, 44.89)

4.73

1.41 (.67, 2.16)
3.63 (1.31, 5.94)
.30 (-.69, 1.29)
4.66 (2.18, 7.14)
-.72 (-2.11, .68)
1.41 (-.10, 2.92)

.38
1.18
.50
1.24
.70
.79

.24**
.15**
.04
.18**
-.05
.09

-.22 (-.10, .2.92)

.77

.09

Perceived Sedentary Behaviour
Weekday
-.92 (-2.06, .23)
.58
-.08
Note: SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). 95% confidence intervals shown in
parentheses. R2 = .19, adjusted R2 = .18 for Model 1. R2 = .21, adjusted R2 = .19, p = .02 for Model 2. R2 = .21,
adjusted R2 = .19 for Model 3. Durbin-Watson = 1.95. * p ≤ .05, ** p ≤ .01
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4.2.2.4.2

Weekend Day Perceptions of Sedentary Behaviour

Table 11 reports the results of covariates (Model 1), actual sitting time (Model 2),
and perceptions of sedentary behaviour on a typical weekend day (Model 3) variables as
predictors of mental well-being. The hierarchical linear regression model for these
variables as predictors of mental well-being had a Durbin-Watson statistic of 1.99. An
examination of the collinearity statistics confirmed no violations of multicollinearity; VIF
values ranged from 1.04 to 1.99.
In Model 1, all sociodemographic characteristics and health status factors that
were correlated with mental well-being acted as covariates and potential predictors of
mental well-being. The model explained 19.3%, F(6, 367) = 14.61, p ≤ .01, of the
variance in mental well-being scores. Age, gender, seeing a mental health professional,
and leisure physical activity were all statistically significant predictors of mental wellbeing.
Model 2 retained the potential covariates and actual sitting time on a typical
weekend day was added. The total variance explained by the model was 20.2%, F(7, 366)
= 13.25, p ≤ .01, after the entry of this additional variable. Actual sitting time explained
an additional .9% of the variance in mental well-being, after controlling for the potential
covariates, ∆R2 = .01, ∆F(1, 366) = 4.31, p = .04. Actual sitting time (b = -.25, p = .04,
95% CI [-.49, -.01]), along with age, gender, seeing a mental health professional, and
leisure physical activity were significant predictors of mental well-being.
To investigate the influence of perceived sedentary behaviour in relation to others
on a typical weekend day in predicting mental well-being in adults, after accounting for
the correlated covariates and actual sitting time, perceived sedentary behaviour was
entered into Model 3. The total variance explained by the model was 22.5%, F(8, 365) =
13.22, p ≤ .01. Perceptions of sedentary behaviour explained an additional 2.3% of the
variance in this mental well-being model, after controlling for the potential covariates and
actual sitting time (∆R2 = .02, ∆F(1, 365) = 10.55, p ≤ .01). A statistically significant
effect was found after the inclusion of perceptions of sedentary behaviour in relation to
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others on a typical weekend day, indicating that perceptions of sedentary behaviour on a
typical weekend day may influence mental well-being (b = -1.82, p ≤ .01, 95% CI [-2.92,
-.72]).
Table 11. Model of a Hierarchical Linear Regression to Predict Mental Well-Being
Levels by Perceived Sedentary Behaviour for a Typical Weekend Day, After Accounting
for Correlated Covariates and Actual Sitting Time (hours) on a Typical Weekend Day

Step 1

Step 2

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Leisure physical activity
Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Leisure physical activity
Actual Sitting Time (hours)
SBQ – Weekend Day

Step 3

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Leisure physical activity
Actual Sitting Time (hours)
SBQ – Weekend Day

Unstandardized coefficients
b
SE b
29.13 (21.00, 37.26)
4.14

Standardized coefficients
β

1.46 (.71, 2.21)
3.38 (1.04, 5.71)
.14 (-.84, 1.12)
5.12 (2.65, 7.59)
-.87 (-2.26, .54)
1.98 (-3.43, -.53)

.38
1.19
.50
1.26
.71
.74

.25**
.14**
.02
.20**
-.06
.13**

32.18 (23.60, 40.78)

4.37

1.47 (.68, 2.17)
3.66 (1.32, 5.99)
.35 (-.64, 1.35)
4.83 (2.36, 7.31)
-.75 (-2.15, .64)
1.60 (.11, 3.09)

.38
1.19
.51
1.26
.71
.76

.25**
.15**
.05
.19**
-.05
.10*

-.25 (-.49, -.01)

.12

-.11*

38.05 (28.85, 47.24)

4.68

1.27 (.53, 2.02)
3.93 (1.62, 6.24)
.35 (-.64, 1.33)
4.97 (2.53, 7.42)
-.67 (-2.05, .71)
.76 (-.79, 2.31)

.38
1.18
.50
1.24
.70
.79

.22**
.16**
.04
.20**
-.05
.05

-.17 (-.41, .07)

.12

-.07

Perceived Sedentary Behaviour
Weekend Day
-1.82 (-2.92, -.72)
.56
-.17**
Note: SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). 95% confidence intervals shown in
parentheses. R2 = .19, adjusted R2 = .18 for Model 1. R2 = .20, adjusted R2 = .19 for Model 2. R2 = .23, adjusted R2 =
.21 for Model 3. Durbin-Watson = 1.99. * p ≤ .05, ** p ≤ .01
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4.2.2.5
4.2.2.5.1

Mental Health Function
Weekday Perceptions of Sedentary Behaviour

Table 12 reports the results of covariates (Model 1), actual sitting time (Model 2),
and perceptions of sedentary behaviour on a typical weekday (Model 3) variables as
predictors of the mental health function. The hierarchical linear regression model for
these variables as predictors of mental health function had a Durbin-Watson statistic of
1.92. An examination of the collinearity statistics confirmed no violations of
multicollinearity; VIF values ranged from 1.07 to 1.94.
In Model 1, all sociodemographic characteristics and health status factors that
were correlated with mental health function acted as covariates and potential predictors of
mental health function. The model explained 21.7%, F(5, 368) = 20.43, p ≤ .01, of the
variance in mental health function scores. Age, gender, and seeing a mental health
professional were all statistically significant predictors of mental health function.
Model 2 retained the potential covariates and actual sitting time on a typical
weekday was added. The total variance explained by the model was 22.5%, F(6, 367) =
17.80, p ≤ .01, after the entry of this additional variable. Actual sitting time explained an
additional .8% of the variance in mental health function scores, after controlling for the
potential covariates, ∆R2 = .01, ∆F(1, 367) = 3.89, p = .05. Actual sitting time (b = -.25, p
= .05, 95% CI [-.50, -.00]), along with age, gender, and seeing a mental health
professional, were statistically significant predictors of mental health function.
To investigate the influence of perceived sedentary behaviour in relation to others
on a typical weekday in predicting mental health function in adults, after accounting for
the correlated covariates and actual sitting time, perceived sedentary behaviour was
entered into Model 3. The total variance explained by the model was 23.2%, F(7, 366) =
15.81, p ≤ .01. Perceptions of sedentary behaviour explained an additional .7% of the
variance in this mental health function model, after controlling for the potential
covariates and actual sitting time (∆R2 = .01, ∆F(1, 366) = 3.19, p = .08). However, this
increase in variance due to the addition of perceived sedentary behaviour in relation to
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others on a typical weekday was not significant as a predictor (b = -1.10, p = .08, 95% CI
[-2.32, .11]). Age, gender, and seeing a mental health professional were the sole
statistically significant predictors of mental health function.
Table 12. Model of a Hierarchical Linear Regression to Predict Mental Health Function
by Perceived Sedentary Behaviours for a Typical Weekday, After Accounting for
Correlated Covariates and Actual Sitting Time (hours) on a Typical Weekday

Step 1

Step 2

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Actual Sitting Time (hours)
SBQ – Weekday

Step 3

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Actual Sitting Time (hours)
SBQ – Weekday

Unstandardized coefficients
b
SE b
27.71 (19.46, 35.95)
4.20

Standardized coefficients
β

1.72 (.91, 2.54)
3.39 (.83, 5.94)
-.20 (-1.28, .88)
6.19 (3.47, 8.91)
-1.29 (-2.82, .25)

.42
1.30
.55
1.38
.78

.27**
.13**
-.02
.22**
-.08

30.51 (21.84, 39.19)

4.41

1.74 (.93, 2.56)
3.50.96, 6.05)
-.03 (-1.11, 1.07)
5.80 (3.05, 8.53)
-1.24 (-2.78, .29)

.41
1.30
.55
1.39
.78

.27**
.13**
-.00
.20**
-.08

-.25 (-.50, -.00)

.13

-.09*

32.96 (23.90, 42.02)

4.61

1.70 (.88, 2.51)
3.54 (1.00, 6.08)
-.08 (-1.17, 1.01)
5.75 (3.01, 8.49)
-1.09 (-.263, .45)

.41
1.29
.55
1.39
.78

.26**
.13**
-.01
.20**
-.07

-.18 (-.44, .08)

.13

-.07

Perceived Sedentary Behaviour
Weekday
-1.10 (-2.32, .11)
.62
-.09
Note: SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). 95% confidence intervals shown in
parentheses. R2 = .22, adjusted R2 = .21 for Model 1. R2 = .23, adjusted R2 = .21 for Model 2. R2 = .23, adjusted R2 =
.22 for Model 3. Durbin-Watson = 1.92. * p ≤ .05, ** p ≤ .01

4.2.2.5.2

Weekend Day Perceptions of Sedentary Behaviour

Table 13 reports the results of covariates (Model 1), actual sitting time (Model 2),
and perceptions of sedentary behaviour on a typical weekend day (Model 3) variables as
predictors of mental health function. The hierarchical linear regression model for these
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variables as predictors of mental health function had a Durbin-Watson statistic of 1.96.
An examination of the collinearity statistics confirmed no violations of multicollinearity;
VIF values ranged from 1.10 to 1.95.
In Model 1, all sociodemographic characteristics and health status factors that
were correlated with mental health function acted as covariates and potential predictors of
mental health function. The model explained 21.7%, F(5, 368) = 20.43, p ≤ .01, of the
variance in mental health function scores. Age, gender, and seeing a mental health
professional were all statistically significant predictors of mental health function.
Model 2 retained the potential covariates and actual sitting time on a typical
weekend day was added. The total variance explained by the model was 22.7%, F(6, 367)
= 17.92, p ≤ .01, after the entry of this additional variable. Actual sitting time explained
an additional 1.0% of the variance in mental health function, after controlling for the
potential covariates, ∆R2 = .01, ∆F(1, 367) = 4.45, p = .04. Actual sitting time (b = -.27, p
= .04, 95% CI [-.52, -.02]), along with age, gender, and seeing a mental health
professional, were statistically significant predictors of mental health function.
To investigate the influence of perceived sedentary behaviour in relation to others
on a typical weekend day in predicting mental health function in adults, after accounting
for the correlated covariates and actual sitting time, perceived sedentary behaviour was
entered into Model 3. The total variance explained by the model was 24.4%, F(7, 366) =
16.88, p ≤ .01. Perceptions of sedentary behaviour explained an additional 1.7% of the
variance in this mental health function model, after controlling for the potential
covariates and actual sitting time (∆R2 = .02, ∆F(1, 366) = 8.41, p ≤ .01). A statistically
significant effect was found after the inclusion of perceptions of sedentary behaviour in
relation to others on a typical weekend day, indicating that perceptions of sedentary
behaviour on a typical weekend day may influence mental health function (b = -1.69, p ≤
.01, 95% CI [-2.84, -.54]).

62

Table 13. Model of a Hierarchical Linear Regression to Predict Mental Health Function
by Perceived Sedentary Behaviour for a Typical Weekend Day, After Accounting for
Correlated Covariates and Actual Sitting Time (hours) on a Typical Weekend Day

Step 1

Step 2

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Actual Sitting Time (hours)
SBQ – Weekend Day

Step 3

Constant
Covariates
Age
Gender
Marital status
Mental health professional
Illness bed days
Actual Sitting Time (hours)
SBQ – Weekend Day

Unstandardized coefficients
b
SE b
27.71 (19.46, 35.95)
4.19

Standardized coefficients
β

1.72 (.91, 2.54)
3.39 (.83, 5.94)
-.20 (-1.28, .88)
6.19 (3.47, 8.91)
-1.29 (-2.82, .25)

.42
1.30
.55
1.38
.78

.27**
.13**
-.02
.22**
-.08

30.12 (21.61, 38.62)

4.33

1.71 (.90, 2.52)
3.63 (1.08, 6.18)
.02 (-1.07, 1.12)
5.86 (3.14, 8.59)
-1.14 (-2.68, .40)

.41
1.30
.56
1.39
.78

.26**
.14**
.00
.21**
-.07

.27 (-.52, -.02)

.13

-.10*

33.60 (24.85, 42.35)

4.45

1.61 (.81, 2.42)
3.73 (1.21, 6.26)
-.02 (-1.11, 1.06)
5.99 (3.29, 8.69)
-1.05 (-2.57, .48)

.41
1.29
.55
1.37
.78

.25**
.14**
-.00
.21**
-.07

-.17 (-.43, .09)

.13

-.06

Perceived Sedentary Behaviour
Weekend Day
-1.69 (-2.84, -.54)
.58
-.14**
Note: SBQ = Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). 95% confidence intervals shown in
parentheses. R2 = .22, adjusted R2 = .21 for Model 1. R2 = .23, adjusted R2 = .21 for Model 2. R2 = .24, adjusted R2 =
.23 for Model 3. Durbin-Watson = 1.96. * p ≤ .05, ** p ≤ .01
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Chapter 5

5

Discussion
The purpose of the present study was to examine relationships between

individuals’ perceived level of sedentary behaviour, as compared with other people their
age, for both a typical weekday and weekend day and mental health and well-being. As
hypothesized, perceived levels of sedentary behaviour relative to others on a typical
weekend day significantly predicted a range of mental health outcomes including
depression, state anxiety, perceived stress, mental well-being, and mental health function.
More notably, these results held even after controlling for sociodemographic variables,
health status factors, and actual sitting time. Conversely, this predictive power was not
observed for perceptions of sedentary behaviour relative to others on a typical weekday.
While much remains to be explored, these findings offer some important theoretical
contributions to health psychology and behavioural health.
There is a clear perception among individuals that prolonged sitting is detrimental
to health, independent of physical activity (Gilson et al., 2011). The strong consensus
around this perception is primarily attributed to personal experience (e.g., immobility and
poor posture, musculoskeletal consequences such as neck and shoulder problems,
headaches and pain, general lethargy, fatigue, demotivation) and empirical evidence
(Carson et al., 2014; Tremblay, Colley, Saunders, Healy, & Owen, 2010). However, the
current findings suggest that thinking you are engaging in more or less prolonged periods
of sedentary time relative to others of the same age may also negatively impact your
health, specifically your mental health. These results contribute to a growing body of
research suggesting that self-comparative perceptions are critical factors that may not
only influence behaviour and affect (Shakya et al., 2015; Suls et al., 1991; Trautwein et
al., 2008), but also shape physiological outcomes (Crum et al., 2013; Crum & Langer,
2007; Idler & Benyamini, 2016). Indeed, prior work demonstrates that perceptions about
health behaviours, such as stress, aging, and physical activity, may work synergistically
with actual health behaviours to increase the risk of premature mortality (Keller et al.,
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2012; Levy et al., 2002; Zahrt & Crum, 2017). The present research provides novel
insight into the detrimental impact of perceived sedentary behaviour on indices of mental
health and well-being.
This study utilized an observational, cross-sectional survey design and
convenience sampling procedures. Adhering to standard practices of prior populationbased health surveys (e.g., Keller et al., 2012; Levy et al., 2002; Sutin, Stephan, &
Terracciano, 2015; Zahrt & Crum, 2017), the applied hierarchical regression models
adjusted for several potential confounding variables. In particular, each model adjusted
for known predictors of mental health and well-being, such as sociodemographic
characteristics, health status factors, and actual sitting time, while estimating the
contribution of perceived sedentary behaviour. Although the current study is correlational
in nature and therefore these perception findings do not permit conclusions about causal
relationships, previous perception research in the domain of physical activity has
demonstrated that changing perceptions can cause physiological effects on health (Crum
& Langer, 2007).

5.1

How Perceptions Influence Behaviour

Prior perception research offers a strong premise to help explain potential
mechanisms through which mindsets and perceptions impact health. For instance,
perceptions have been characterized to affect motivation. Indeed, in Crum and Langer's
(2007) observed hotel room attendants, it was suggested that awareness of their exercise
behaviours at work increased self-efficacy (Bandura & Locke, 2003) and commitment to
a healthy lifestyle (Fishbach, Eyal, & Finkelstein, 2010), effectively motivating positive
health behaviours that fit an active image. Similarly, Shakya and colleagues (2015)
demonstrated that individuals who perceive themselves as unfit compared with their
friends were less likely to exercise a year later. In this same way, upward or downward
social comparisons of sedentary behaviour levels may affect motivation and other health
behaviours that fit a perceived sedentary image. These findings build upon this empirical
literature demonstrating the powerful role of social comparisons in shaping individuals’
perceptions about their physical ability (Trautwein et al., 2008) and health (Idler &
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Benyamini, 1997; Suls et al., 1991), and sheds light on the influence sedentary behaviour
perceptions, based on social comparison, have on mental health and well-being.
Furthermore, it could also be argued that perceptions can create affective
consequences such as fear, stress, or depression. Often publicized as “sitting is the new
smoking”, public health messages often warn of the dangerous consequences of living a
sedentary lifestyle by sharing detrimental, independent associations between engaging in
prolonged periods of sitting and various aspects of health. Bombarded by health
messages and socially comparing to others that are either more sedentary/less active (e.g.,
downward comparison) or less sedentary/more active (e.g., upward comparison), a selfperceived sedentary individual might accordingly experience subsequent fears of adverse
health consequences, chronic stress, or even depression.
Another potential mechanism that has been proposed suggests perceptions can
elicit physiological responses directly. This can be explained by the occurrence of
placebo effects in which individuals’ perceptions elicit physiological responses to
treatment in the absence of active medical treatment properties (Price et al., 2008).
Research has identified many types of placebo responses driven by different mechanisms,
yielding clinically significant changes in symptomology, motivation, and emotions
benefiting numerous conditions and medical procedures including pain, Parkinson’s
disease, and surgeries (Price et al., 2008). The psychological complexities of this mindbrain-body interaction in a placebo phenomenon would suggest that individuals’
perceptions of themselves induce powerful expectations on mind and state of the body.
Following this logic, as an example, a laborer might perceive their self as less sedentary
relative to others due to their weekly manual work, but not consider all other daily
sedentary activities such as their prolonged sitting time during transportation, screentime, etc. The expectation of acquiring health benefits from a non-sedentary lifestyle may
create positive placebo-like effects on health. Similarly, a nocebo effect might be induced
by expectations of adverse health consequences to a sedentary lifestyle and create fearful
or stressful nocebo-like effects.
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Prior perception work provides evidence for potential behavioural, affective, and
physiological mechanisms linking perceptions of health behaviours with health outcomes.
While the findings indicating associations between perceived sedentary behaviour in
relation to others on a typical weekend day and various indices of mental health align
with these potential mechanisms outlined, the current findings highlight the need for
additional experimental work to establish causality and investigate the underlying
mechanisms.
Examining perceptions of sedentary behaviour during the working week
compared to on weekends has also provided additional insight into the links with mental
health and well-being (Gibson et al., 2017). In the current study, perceptions of sedentary
behaviour on a typical weekend day displayed a predictive power over aspects of mental
health and well-being that perceptions of sedentary behaviour on a typical weekday did
not. It could be suggested that the difference in effects is due to the lack of volition
individuals have over their sitting behaviours within the workplace on a typical weekday
(Gibson et al., 2017). As these subjective perceptions of sedentary behaviour are based on
social comparisons, these individuals might use other employees as a reference group and
perceive a similar sedentary image. In comparison, on weekends, individuals have
freedom over their leisure time sitting and can choose to engage in more or less sedentary
behaviours accordingly. Additionally, it is possible that individuals may have unreliable
information about what others actually do on weekends and draw incorrect conclusions
about what is common (Tankard & Paluck, 2016). However, even if individuals could
observe the behaviours, people tend to be egocentric thinkers and may extrapolate
perceptions from their own sedentary behaviours when thinking about others and
conclude that their reference group’s sedentary behaviours are similar to their own on
weekends.
Given the impact of mindsets and perceptions on mental health and well-being, it
is imperative to consider how sociodemographic characteristics may influence these
perceptions and subsequent mental health outcomes. Sociodemographic characteristics
such as age, gender, marital status, education, and income have consistently been
identified as important factors in explaining the variability in common mental disorders
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(Akhtar-Danesh & Landeen, 2007). The findings from this analysis are consistent with
previous research and suggesting strong relationships, in the expected direction, between
sociodemographic characteristics and mental health.

5.2

Measuring Sedentary Behaviour

In the present study, actual sitting time was captured using established self-report
items created by health experts (Rosenberg et al., 2010). While an objective measure of
sedentary behaviour based on accelerometer and inclinometer data would address issues
of recall and social desirability bias, this self-reported measure provided sampling
convenience for the present study. Variable associations between actual sitting time on
both a typical weekday and weekend day and mental health and well-being were
congruent with previous literature in that individuals with lower levels of sitting time had
statistically significant lower scores on negative indices of mental health (e.g.,
depression, state anxiety, perceived stress) and higher scores on positive indices of
mental health (e.g., mental well-being, mental health function) (Hamer et al., 2010; PuigRibera et al., 2015; Teychenne et al., 2010b, 2015). The only notable exceptions arose
when actual sitting time was used to predict mental health and well-being. Similar to
previous research (Farren et al., 2018), step 2 of the regression analyses in the present
study revealed that actual sitting time on a typical weekend day explained a percentage of
the variance in depression, mental well-being, and mental health function. Moreover,
actual sitting time on a typical weekday only explained a percentage of the variance in
mental well-being, and mental health function. Structure coefficients for the other mental
health models (e.g., state anxiety, perceived stress) revealed that seeing a mental health
professional explained more variance with these troubling mental health complaints than
actual sitting time. This finding suggests seeing a mental health professional may
decrease the influence of actual sitting time on these mental health outcomes in adults.
Additionally, prior research has suggested that a single-item measure can be quite
powerful to measure health behaviour perceptions (Zahrt & Crum, 2017). However, this
study used a social comparison measure as a proxy for perceived sedentary behaviour. It
could be argued that additional items including direct measures of individuals’
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perceptions of sedentary behaviour, and their expected risks and benefits, would greatly
benefit the understanding of sedentary behaviour perceptions and their associations to
mental health outcomes.
It is also important to consider how perceived sedentary behaviour is informed by
actual sedentary behaviour. The correlation between perceived and actual sedentary
behaviour levels in our sample was low (r = .30), so perceptions would not be considered
redundant with actual behaviour because it incorporates social-psychological influences,
such as the social reference groups to which individuals compare themselves. Even more
revealing, compared to previous study measuring similar variables (Carson et al., 2014),
participants in the current study were more sedentary. Cross-tabulating actual and
perceived sedentary behaviour indicates that among individuals who accumulate more
than 10 hours of sedentary behaviour, like the average Canadian (Statistics Canada, 2015)
on a typical weekday, 22% perceived themselves as less sedentary, while 27% perceived
themselves as more sedentary. These results were comparable for sedentary behaviour on
a typical weekend day: 25% perceived themselves as less sedentary, whereas 27%
perceived themselves as more sedentary. Considering that perceived sedentary behaviour
relative to others on a typical weekend day predicted various indices of mental health and
well-being, even after controlling for a validated measure of sedentary behaviour, these
results suggest that subjective perceptions about one’s level of sedentary behaviour are
distinct to their reference group and important to consider in addition to actual behaviour
measures when explaining health outcomes.

5.3

Practical Implications

The research and theory presented here have implications for interventions
intended to reduce mental health and well-being risks. This perception work suggests that
to accurately measure and understand the relationship between sedentary behaviours and
indices of mental health, along with actual sitting time, the contribution of perceptions of
sedentary behaviour should also be considered. Perceived sedentary behaviour was
volatile between weekday and weekend, with differences perhaps explained by actual
sitting time, socio-psychological influences of reference groups, and social comparisons.
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However, perhaps perceptions are also susceptible to other external sources of
information such as recommendations communicated by health care professionals, public
health campaigns, and physical activity guidelines (Zahrt & Crum, 2017). It is important
to consider mindsets about health behaviours when promoting public health messages
geared toward changing behaviours, such as sitting less. Public health campaigns without
an appreciation of perceptions of sedentary behaviour may inadvertently instill or
reinforce negative perceptions about an individuals’ sedentary lifestyle. Being mindful
and instilling positive sedentary behaviour perceptions while simultaneously promoting
behaviour change could be an effective approach to public health campaigns and health
interventions.

5.4

Limitations and Future Direction

For the simplicity of this study, a convenience sample of participants was used
and precludes generalizability. Participants were predominantly young, Caucasian female
adults, and future research involving a nationally representative survey is needed to
explore how sociodemographic characteristics shape perceptions of sedentary behaviours
and predict mental health and well-being. Additionally, future research should examine
specific intrapersonal and relative group characteristics that may alter the course of
individuals’ perceptions. The effects of age and gender on the relationship between
perceptions of health and subsequent health outcomes remains unknown. Therefore, these
demographic variables may also require additional attention in future research to better
understand their influence on perceptions.
Additionally, the specific research questions and hypotheses tested in the current
study revolved around the individual and additive effect of perceptions of sedentary
behaviour on mental health and well-being indices. It was beyond the scope to investigate
interactions between the covariates (e.g., actual sitting time) and perceptions of sedentary
behaviour in influencing mental health and well-being.
Although perceptions of sedentary behaviour were assessed prior to actual sitting
time and mental health indices, the order of the survey measures was not

70

counterbalanced. Hence, we are unable to determine the influence of this order effect. To
avoid the introduction of confounding variables, future work should use a counterbalance
survey design, which will help to reduce the chance of the order of the surveys
influencing the results.
The mood management of specific mental health experiences, such as stress, can
motivate individuals to engage in behaviours that bring short term pleasure (Diaz et al.,
2018). In this same context, many perceive short-term pleasure from engaging in
sedentary activities such as television viewing and computer use; sedentary behaviour
may be a preferred coping response to psychological disturbances. As sedentary
behaviour can be measured in domain-specific groupings, future work exploring how
mental health correlates to perceptions of and actual domain-specific sedentary
behaviours should be considered.
The mental health measures utilized in this study were included based on their
validity and reliability shown in previous mental health and sedentary behaviour
literature (Ellingson et al., 2018; Puig-Ribera et al., 2015; Teychenne et al., 2014, 2010b).
However, it could be argued that those measures did not all measure mental health at the
same temporal state. Future research designs should include mental health measures that
are either all dispositional or transitional. Moreover, profiling individuals on mental
health and well-being (i.e., negative mental health profile – higher anxiety, depression
and stress vs. lower anxiety, depression and stress) and their correlation to perceptions of
sedentary behaviour and actual sitting time should also be explored.
This research also utilized a social comparison measure as a proxy for perceived
sedentary behaviour. In the future, direct measures of individuals’ perceptions of various
health behaviours and of their expected risks and benefits should be explored. For
example, subjective perceptions of the amount and the adequacy of one’s sedentary
behaviour and activity could be assessed using questions such as, “How much sedentary
behaviour do you get?” “Do you engage in a sufficient or insufficient number of breaks
from prolonged periods of sitting?” or “How beneficial or harmful is your level of
sedentary behaviour for your health?”. Furthermore, additional perception questions
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assessing the frequency of the perception, or the frequency of the comparison might
provide insight into how often individuals compare their sitting behaviours to others.
These types of perceptions might be measured using questions such as, “How often do
you think about how much you sit?” “When you do think if how much you sit, how often
do you compare yourself with others?” “How often do you think about your sitting
behaviours in relation to how much others sit?”.
Finally, the cross-sectional nature of this study precludes longitudinal follow-up
data resulting in the use of hierarchical regression models. Although these models were
able to determine predictive powers, cox proportional hazards models could test
perceived sedentary behaviour and associated mental health risks. Again, this
observational study design prevents causal, directional, and temporal inferences.
Longitudinal research should be conducted to examine the psychological impact of
perceptions of sedentary behaviour over time.

5.5

Conclusion

The role of mindsets and perceptions in shaping and evaluating health outcomes
has been recognized as a novel scholarship. This area of research builds upon current
perception findings and highlights the influence of sedentary behaviour perceptions on
indices of mental health and well-being. While non-sedentary behaviours and physical
activity remain to be critical determinants of health, it is important to consider the power
of perceptions in evaluating the effects of health behaviours and promoting behaviour
change. Health determinants are diverse and should not be reduced to any one factor,
such as actual health behaviours. As these findings suggest, perceptions also hold power
over health outcomes, and they too should be acknowledged, explored, and harnessed in
fostering mental health and well-being.
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Appendix B: Letter of Informed Consent

Title: Perceived Sedentary Behaviour and Psychological Health
Investigators: Harry Prapavessis, Ph.D. (Principal Investigator; ……………….) &
Kelsey Sick M.A. Candidate (Co-investigator; ……………….), School of Kinesiology,
Western University.
You are being invited to participate in a research study examining your perceived
sedentary behaviour and physical activity levels, and psychological health. The purpose
of this letter is to provide you with information required for you to make an informed
decision regarding participation in this research.
Purpose of this Study
This is a research project being conducted by researchers in the School of Kinesiology at
Western University. The purpose of the study is to examine the relationship between
individuals' perceptions of sedentary behaviour, physical activity, and psychological
health.
Inclusion Criteria
To be eligible to participate, you must be 18 years of age or older, be able to read and
write in English, and have access to a computer with Internet.
Study Procedures
If you choose to take part in this study, you will be asked to complete an online
questionnaire using SurveyMonkey. Survey Monkey is hosted on a US server and is
subject to the United States Patriot Act. The online questionnaire includes demographic
questions, as well as questions about physical activity, sedentary behaviour and
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psychological health, including stress, anxiety, depression, quality of life and emotional
wellbeing and should take approximately 15-20 minutes to complete. All responses are
completely confidential.
Possible Risks and Harms
There are no inherent risks and/or harms in participating in this study.
Possible Benefits
The information gathered may offer important contributions to health psychology and
behavioural health by shedding light on how strong the association between perceptions
of sedentary behaviour, physical activity and psychological health. Exploring these
relations may help foster physical activity and sedentary behaviour interventions and
ultimately shape public health and wellbeing guidelines.
Voluntary Participation
Participation in this study is voluntary. You are free to discontinue and withdraw your
participation from this study at any time. You also may choose to skip any questions that
you do not wish to answer. You may refuse to participate, refuse to answer any questions
or withdraw from the study at any time with no consequence. If you choose to withdraw
from the study, any data collected from you prior to the point of withdrawal will still be
used. No legal rights are waived by agreeing to participate.
Confidentiality and Publication
All data collected will remain confidential and accessible only to the investigators of this
study and if required, Western University Health Sciences Research Ethics Board whom
may access study data for monitoring or audit purposes. Your data will be retained for 7
years and will be stored on a password-protected University of Western Ontario computer
located in the ……………….. The information from this research project will be
submitted, upon completion, for publication in a peer-reviewed academic journal as well
as presented at relevant conferences.
Contacts for Further Information
If you require any further information regarding this research project or your participation
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in the study you may contact Kelsey Sick (……………….) or Harry Prapavessis
(……………….). If you have any questions about your rights as a research participant or
the conduct of this study, you may contact The Office of Research Ethics
………………., email: ……………….
Consent
Clicking on the "agree" button below indicates that you have read the above information,
you voluntarily agree to participate, and you are at least 18 years of age. If you do not
wish to participate in the research study, please decline participation by clicking on the
"disagree" button.
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Appendix C: Email Script for Participant Recruitment (Sent to Professors)

Subject Line: Recruiting Individuals for an Exercise and Health Psychology
Research Study
Hello,
We are recruiting individuals to participate in a research study examining the relationship
of individuals’ perceptions about level of sedentary behaviour and physical activity with
their psychological health. As this is a research project being conducted by researchers in
the School of Kinesiology at Western University, please consider sharing the attached
recruitment poster and survey link with your students.
Individuals will be asked to complete an online questionnaire using SurveyMonkey. The
online questionnaire includes demographic questions, as well as questions that will ask
about your mental health status including perceived stress, anxiety, depression, quality of
life and mental wellbeing, and should take approximately 15-20 minutes to complete. All
responses are completely confidential.
A recruitment poster with brief study information and participant details has been
attached to this email for your sharing.
For students to participate in this study, please ask that they click on the link below to
access the letter of information and survey: ……………….
Thank you,
Harry Prapavessis, Ph.D.

Kelsey Sick, B.Sc.

Professor
Director Exercise and Health Psychology Lab
School of Kinesiology
The University of Western Ontario

M.A. Candidate, Kinesiology
Exercise and Health Psychology Laboratory
School of Kinesiology
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……………….
Phone: ……………….

The University of Western Ontario Canada

……………….
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Appendix D: Recruitment Poster

Participants Needed for an Exercise
Psychology Research Study
•

We are conducting a research study examining the
relationship of individuals’ perceptions about their level
of sedentary behaviour and physical activity with their
psychological health.

•

Participants will be invited to complete an online questionnaire
and will be required to self-report their current physical and
mental health status. Focusing on stress, anxiety, depression,
quality of life, and emotional wellbeing, participants will also
provide their perceived physical activity and sedentary
behaviour levels. The results will be compared to their current
mental health status.

•

Looking for adults: Are you 18 years of age or older? Do
you have access to a computer with internet?

•

Participants will be asked to complete an online questionnaire
on one occasion.
If interested please click the following link to access the letter of information and survey:
https://www.surveymonkey.com/r/GLM8QQH
*NOTE: Participation in the study is completely voluntary.

Kelsey Sick
MA Candidate
School of Kinesiology
Western University
London, ON N6A 5B9
ksick@uwo.ca
(519) 661-2111 x81189

Dr. Harry Prapavessis
Professor
School of Kinesiology
Western University
London, ON N6A 5B9
hprapave@uwo.ca
(519) 661-2111 x80173
Version Date: 07/26/2018
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Appendix E: Survey Measures
Sociodemographic Characteristics
1. What is your self-identifying gender?
Female
Male
Prefer not to specify
2. What is your age?
18 to 24
25 to 34
35 to 44
45 to 54
55 to 64
65 to 74
75 or older
Prefer not to answer
3. Which of the following best describes your current marital status?
Married or common-law
Divorced
Separated or widowed
Single, never married
Prefer not to answer
4. Which race/ethnicity best describes you? (Please choose only one.)
American Indian or Alaskan Native
Asian / Pacific Islander
Black or African American
Hispanic
White / Caucasian
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Multiple ethnicity / other (please specify) _________________________________
Prefer not answer
5. What is the highest level of education you have completed?
Less than a high school diploma
High school diploma
Some college
Bachelor’s degree or higher
Prefer not to answer
6. My total family income last year was:
Less than $35,000
Between $35,000 and $49,999
Between $50,000 and $74,999
Between $75,000 and $99,999
Over $100,000
Prefer not to answer
7. Describe your smoking habits.
I am a current smoker (smoked more than 100 cigarettes in life and still smoke at
time of survey)
I am a former smoker (smoked more than 100 cigarettes in life, but do not smoke
anymore at time of survey)
Never a smoker (smoked fewer than 100 cigarettes in life)
8. What is your current weight in pounds? ____________________________________
9. What is your height in feet and inches? For example, if you are 5 feet and 4 inches,
write 5’4”: ___________________________________________________________
10. Do you suffer from any medical condition which prohibits you from standing or
doing light physical activity (e.g., spinal cord injury; confined to a wheelchair, etc.)?
Yes
No
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11. Are you limited in any major activity (such as working or doing housework) by any
disability or long-term health problem?
Unable to perform major activity
Limited in kind or amount of major activity
Limited in other activities
Not limited
12. Have you seen a mental health professional in the past 12 months?
Yes
No
13. How many days during the past 12 months have illness or injury kept you in bed for
more than half of the day?
None
1-7 days
8-30 days
31-180 days
181-365 days
14. Would you say that you are physically more active, less active, or about as active as
other persons your age on a typical weekday?
A lot less active
A little less active
About as active
A little more active
A lot more active
15. Would you say that you are physically more active, less active, or about as active as
other persons your age on a typical weekend day?
A lot less active
A little less active
About as active
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A little more active
A lot more active
16. Would you say that you are physically more active, less active, or about as active as
other persons your age on a typical weekday?
A lot less sedentary
A little less sedentary
About as sedentary
A little more sedentary
A lot more sedentary
17. Would you say that you are physically more active, less active, or about as active as
other persons your age on a typical weekend day?
A lot less sedentary
A little less sedentary
About as sedentary
A little more sedentary
A lot more sedentary

Godin Leisure-Time Exercise Questionnaire (LTEQ; Godin & Shephard, 1985)
1. During a typical 7-day period (a week), how many times on the average do you do
the following kinds of exercise for more than 15 minutes during your free time
(write on each line the appropriate number).
Times per week
a) Strenuous Exercise – heart beats
rapidly (e.g., running, jogging,
hockey, football, soccer, squash,
basketball, cross-country skiing,
judo, roller skating, vigorous
swimming, vigorous longdistance bicycling)
b) Moderate Exercise – not
exhausting (e.g., fast walking,
baseball, tennis, easy bicycling,

______________________________
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volleyball, badminton, easy
swimming, alpine skiing, popular
and folk dancing)

______________________________

c) Mild Exercise – minimal effort
(e.g., yoga, archery, fishing from
river bank, bowling, horseshoes,
golf, snow-mobiling, easy
walking

______________________________

2. During a typical 7-Day period (a week), in your leisure time, how often do you
engage in any regular activity long enough to work up a sweat (heart beats
rapidly)?
Often
1

Sometimes
2

Never/rarely
3

Modified Sedentary Behaviour Questionnaire (SBQ; Rosenberg et al., 2010)
Sedentary Behaviour Weekday
On a typical weekday, how much time do you spend (from when you wake up until
you go to bed) doing the following:
None

1. Sitting and watching
television
2. Sitting and using the
computer for
recreational
purposes (e.g.,
games, Facebook,
YouTube, movies,
music, Skype, social
media websites,
etc.)
3. Sitting for school or
work (working at
the computer,

15
min.
or
less

30
min.

1
hr

2
hrs

3
hrs

4
hrs

5
hrs

6
hrs

7
hrs

8
hrs

9 or
more
hrs
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talking on the
phone, office work,
studying, reading,
sitting in lecture or
meetings,
teleconferences,
etc.)
4. Sitting reading for
pleasure
5. Sitting and listening
to music
6. Sitting and playing
a music instrument
7. Sitting in a motor
vehicle in order to
get to work (e.g.,
commuting in a car
or sitting in a bus or
train)
8. Sitting in a motor
vehicle for leisurerelated
transportation
purposes (e.g.,
sitting in a car, bus,
or train to get to and
from recreational
activities, visiting
friends or family,
going out, etc.)
9. Sitting and eating

10. Sitting and
socializing/visiting
or non-work-related
phone conversations
(e.g., talking with a
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friend, family
member, etc.)

11. Sitting for religious
or spiritual pursuits
(e.g., meditation,
prayer, sitting in
church or other
religious/spiritual
meetings)

Sedentary Behaviour Weekend Day
On a typical weekend day, how much time do you spend (from when you wake up
until you go to bed) doing the following:
None

1. Sitting and watching
television
2. Sitting and using the
computer for
recreational
purposes (e.g.,
games, Facebook,
YouTube, movies,
music, Skype, social
media websites,
etc.)
3. Sitting for school or
work (working at
the computer,
talking on the
phone, office work,
studying, reading,
sitting in lecture or
meetings,
teleconferences,
etc.)

15
min.
or
less

30
min.

1
hr

2
hrs

3
hrs

4
hrs

5
hrs

6
hrs

7
hrs

8
hrs

9 or
more
hrs
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4. Sitting reading for
pleasure
5. Sitting and listening
to music
6. Sitting and playing
a music instrument
7. Sitting in a motor
vehicle in order to
get to work (e.g.,
commuting in a car
or sitting in a bus or
train)
8. Sitting in a motor
vehicle for leisurerelated
transportation
purposes (e.g.,
sitting in a car, bus,
or train to get to and
from recreational
activities, visiting
friends or family,
going out, etc.)
9. Sitting and eating

10. Sitting and
socializing/visiting
or non-work-related
phone conversations
(e.g., talking with a
friend, family
member, etc.)
11. Sitting for religious
or spiritual pursuits
(e.g., meditation,
prayer, sitting in
church or other
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religious/spiritual
meetings)

The 12-Item Short-Form Health-Related Quality of Life Survey (SF-12; Ware, 1998)
Instructions: This survey asks for your views about your health. This information will
help you keep track of how you feel and how well y0ou are able to do your usually
activities. Answer every question by selecting the answer indicated. If you are unsure
about how to answer a question, please give the best answer you can.
1. In general, would you say your health is:
Excellent
Very Good
Good
Fair
Poor
1
2
3
4
5
The following items are about activities you might do during a typical day. Does your
health now limit you in these activities? If so, how much?

2. Moderate activities, such as moving a

Yes, limited
a lot
1

Yes, limited
a little
2

No, not
limited at all
3

table, pushing a vacuum cleaner,
bowling, or playing golf
3. Climbing several flights of stairs

1

2

3

During the past 4 weeks, have you had any of the following problems with your work
or other regular daily activities as a result of your physical health?
4. Accomplished less than you would like
5. Were limited in the kind of work or other activities

Yes
1

No
2

1

2

During the past 4 weeks, have you had any of the following problems with your work
or other regular daily activities as a result of any emotional problems (such as feeling
depressed or anxious)?
Yes

No

6. Accomplished less than you would like

1

2

7. Did work or other activities less careful as usual

1

2
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8. During the past 4 weeks, how much did pain interfere with your normal work
(including both work outside the home and housework)?
Not at all
1

A little bit
2

Moderately
3

Quite a bit
4

Extremely
5

These questions are about how you feel and how things have been with you during
the past 4 weeks. For each question, please give the one answer that comes closest to
the way you have been feeling. How much of the time during the past 4 weeks…
All of
the time
9. Have you

Most of
the time

A good
bit of the
time
3

Some of
the time
4

A little
of the
time
5

None of
the time

1

2

6

1

2

3

4

5

6

1

2

3

4

5

6

felt calm
and
peaceful?
10. Did you
have a lot of
energy?
11. Have you
felt
downhearted
and blue?
12. During the past 4 weeks, how much of the time has your physical health or
emotional problems interfered with your social activities (like visiting with friends,
relatives, etc.)?
All of the time
1

Most of the
time
2

Some of the
time
3

A little of the
time
4

None of the
time
5
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Perceived Stress Scale (PSS; Cohen et al., 1983)
Instructions: The questions in this scale ask you about your feelings and thoughts during
the last month. In each case, you will be asked to indicate by circling how often you felt
or thought a certain way.
Never

1. In the last month, how often
have you been upset because of
something that happened
unexpectedly?
2. In the last month, how often
have you felt that you were
unable to control the important
things in your life?
3. In the last month, how often
have you felt nervous and
“stressed”?
4. In the last month, how often
have you felt confident about
your ability to handle your
personal problems?
5. In the last month, how often
have you felt that things were
going your way?
6. In the last month, how often
have you found that you could
not cope with all the things that
you had to do?
7. In the last month, how often
have you been able to control
irritations in your life?
8. In the last month, how often
have you felt that you were on
top of things?

Almost
never

Sometimes

Fairly
often

Very
often
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9. In the last month, how often
have you been angered because
of things that were outside of
your control?
10. In the last month, how often
have you felt difficulties were
piling up so high that you could
not overcome them?
Scoring: Zero for answers in the first column, 1 for answers in the second column, 2 for
answers in the third column, 3 for answers in the fourth column, 4 for answers in the fifth
column. PSS scores are obtained by reversing responses (e.g., 0 = 4, 1 = 3, 2 = 2, 3 = 1,
& 4 = 0) to the four positively states items (items 4, 5, 7, & 8) and then summing across
all scale items.

State-Trait Anxiety Inventory (STAI; Spielberger et al., 1983)
Instructions: A number of statements which people have used to describe themselves are
given below. Read each statement and then circle the response option to the right to
indicate how you feel right now, that is, at this moment. Give the answer which seems to
describe your present feelings best.
Not at
all
1. I feel calm
2. I feel secure
3. I am tense
4. I am regretful
5. I feel at ease
6. I feel upset

Somewhat

Moderately
so

Very
much so
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7. I am presently worrying about
possible misfortunes
8. I feel rested
9. I feel anxious
10. I feel comfortable
11. I feel self-confident
12. I feel nervous
13. I am jittery
14. I feel “high strung”
15. I am relaxed
16. I feel content
17. I am worried
18. I feel over-excited and rattled
19. I feel joyful
20. I feel pleasant
Scoring: 1 for answers in the first column, 2 for answers in the second column, 3 for
answers in the third column, 4 for answers in the fourth column. The anxiety-absent items
for which the scoring weights are reversed are 1, 2, 5, 8, 10, 11, 15, 16, 19, and 20.
Anxiety total scores can vary from a minimum of 20 to a maximum of 80.
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Center for Epidemiologic Studies Depression Scale (CES-D)
Instructions: Below is a list of the ways you might have felt and behaved. Please
indicate how often you have felt this way during the past week.
Rarely or
none of the
time (less
than 1 day)
1. I was bothered by
things that usually
don’t bother me
2. I did not feel like
eating; my appetite
was poor
3. I felt that I could not
shake off the blues
even with help from
my family or friends
4. I felt I was just as
good as other people
5. I had trouble keeping
my mind on what I
was doing
6. I felt depressed
7. I felt that everything I
did was an effort
8. I felt hopeful about
the future
9. I thought my life had
been a failure
10. I felt fearful
11. My sleep was restless
12. I was happy

Some or a
little of
the time
(1-2 days)

Occasionally or a
moderate amount
of time (3-4 days)

Most or
all of the
time (5-7
days)
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13. I talked less than
usual
14. I felt lonely
15. People were
unfriendly
16. I enjoyed life
17. I had crying spells
18. I felt sad
19. I felt that people
dislike me
20. I could not get
“going”
Scoring: Zero for answers in the first column, 1 for answers in the second column, 2 for
answers in the third column, 3 for answers in the fourth column. The scoring of positive
items is reversed. Possible range of scores is zero to 60, with the higher scores indicating
the presence of more symptomatology.

The Warwick-Edinburgh Mental Well-being Scale (WEMWBS)
Instructions: Below are some statements about feelings and thoughts. Circle which best
describes your experience of each over the last 2 weeks.
None of
the time
1. I’ve been feeling optimistic
about the future
2. I’ve been feeling useful
3. I’ve been feeling relaxed
4. I’ve been feeling interested
in other people

Rarely

Some of
the time

Often

All of
the time
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5. I’ve had energy to spare
6. I’ve been dealing with
problems well
7. I’ve been thinking clearly
8. I’ve been feeling good about
myself
9. I’ve been feeling close to
other people
10. I’ve been feeling confident
11. I’ve been able to make up
my own mind about things
12. I’ve been feeling loved
13. I’ve been interested in new
things
14. I’ve been feeling cheerful
Scoring: 1 for answers in the first column, 2 for answers in the second column, 3 for
answers in the third column, 4 for answers in the fourth column, 5 for answers in the fifth
column. The WEMWBS provides a total score between 14 and 70, with higher scores
indicating greater mental well-being.
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Appendix F: Amount of Missing Data (Item-level) for Raw Dataset (n = 533)
Survey
Item
Q1
Q2
Q3
Q4
Q6
Q7
Q8
Q9

Number
Missing
41
41
41
41
42
41
42
42

Percentage

Range

Mean (SD)

Gender
Age
Marital status
Race/ethnicity
Education
Income
Smoking habits
Weight (lbs)

7.7
7.7
7.7
7.7
7.9
7.7
7.9
7.9

1-2
1-8
1-5
0-6
1-4
1-6
1-3
61-345

Height (cm)

41

7.7

41

7.7

42

7.9

1-4

3.93 (.35)

42

7.9

1-2

1.77 (.42)

41

7.7

1-4

1.67 (.73)

42

7.9

1-5

3.33 (1.10)

41

7.9

1-5

3.07 (1.09)

43

8.1

1-5

2.90 (.93)

40

7.5

1-5

2.91 (.96)

Q19
Q20
Q21

Do you suffer from any medical condition
which prohibits you from standing or doing
light physical activity
Are you limited in any major activity by
any disability or long-term health problem?
Have you seen a mental health professional
in the past 12 months?
How many days during the past 12 months
have illness or injury kept you in bed for
more than half of the day?
Would you say that you are physically
more active, less active, or about as active
as other persons your age on a typical
weekday?
Would you say that you are physically
more active, less active, or about as active
as other persons your age on a typical
weekend day?
Would you say that you spend more time,
less time, or about the same amount of time
being sedentary as other persons your age
on a typical weekday?
Would you say that you spend more time,
less time, or about the same amount of time
being sedentary as other persons your age
on a typical weekend day?
LTEQ: Q1a
LTEQ: Q1b
LTEQ: Q1c

124.46203.20
1-2

1.26 (.44)
1.91 (1.66)
3.30 (1.26)
4.11 (1.60)
2.89 (.89)
3.97 (1.61)
2.85 (.42)
149.67
(34.89)
165.84
(10.26)
1.98 (.13)

Q10
Q11

123
118
124

23.1
22.1
23.3

0-32
-1-120
-1-180

Q22
Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q30
Q31

LTEQ: Q2
SBQ Weekday: Q1
SBQ Weekday: Q2
SBQ Weekday: Q3
SBQ Weekday: Q4
SBQ Weekday: Q5
SBQ Weekday: Q6
SBQ Weekday: Q7
SBQ Weekday: Q8
SBQ Weekday: Q9

88
157
153
152
155
156
158
155
151
168

16.5
29.5
28.7
28.5
29.1
29.3
29.6
29.1
28.3
31.5

1-3
1-12
1-12
1-12
1-10
1-12
1-12
1-10
1-12
1-11

2.83 (3.01)
5.04 (9.50)
6.54
(11.88)
1.66 (.67)
3.60 (1.87)
4.48 (1.74)
7.37 (2.78)
2.26 (1.38)
2.38 (1.91)
1.23 (.92)
2.66 (1.47)
2.29 (1.28)
3.85 (1.19)

Q12
Q13
Q14

Q15

Q16

Q17

Q18

Description
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Q32
Q33
Q34
Q35
Q36
Q37
Q38
Q39
Q40
Q41
Q42
Q43
Q44
Q45
Q46
Q47
Q48
Q49
Q50
Q51
Q52
Q53
Q54
Q55
Q56
Q57
Q58
Q59
Q60
Q61
Q62
Q63
Q64
Q65
Q66
Q67
Q68
Q69
Q70
Q71
Q72
Q73
Q74
Q75
Q76
Q77
Q78
Q79
Q80
Q81
Q82
Q83
Q84
Q85
Q86
Q87

SBQ Weekday: Q10
SBQ Weekday: Q11
SBQ Weekend Day: Q1
SBQ Weekend Day: Q2
SBQ Weekend Day: Q3
SBQ Weekend Day: Q4
SBQ Weekend Day: Q5
SBQ Weekend Day: Q6
SBQ Weekend Day: Q7
SBQ Weekend Day: Q8
SBQ Weekend Day: Q9
SBQ Weekend Day: Q10
SBQ Weekend Day: Q11
SF12: Q1
SF12: Q2
SF12: Q3
SF12: Q4
SF12: Q5
SF12: Q6
SF12: Q7
SF12: Q8
SF12: Q9
SF12: Q10
SF12: Q11
SF12: Q12
PSS: Q1
PSS: Q2
PSS: Q3
PSS: Q4
PSS: Q5
PSS: Q6
PSS: Q7
PSS: Q8
PSS: Q9
PSS: Q10
STAI: Q1
STAI: Q2
STAI: Q3
STAI: Q4
STAI: Q5
STAI: Q6
STAI: Q7
STAI: Q8
STAI: Q9
STAI: Q10
STAI: Q11
STAI: Q12
STAI: Q13
STAI: Q14
STAI: Q15
STAI: Q16
STAI: Q17
STAI: Q18
STAI: Q19
STAI: Q20
CES-D: Q1

153
155
171
162
157
157
162
158
158
159
162
159
155
158
157
161
158
162
156
160
157
155
158
155
155
158
159
158
159
159
160
160
160
159
159
167
170
168
169
171
167
167
168
167
168
168
169
167
168
169
172
171
168
168
167
182

28.7
29.1
32.1
30.4
29.5
30.4
29.6
29.6
29.6
29.8
30.4
29.8
29.1
29.6
29.5
30.2
29.6
30.4
29.3
30.0
29.5
29.1
29.6
29.1
29.1
29.6
29.8
29.6
29.8
29.8
30.0
30.0
30.0
29.8
29.8
31.3
31.9
31.5
31.7
31.1
31.3
31.3
31.5
31.3
31.5
31.5
31.7
31.3
31.5
31.7
32.3
32.1
31.5
31.5
31.3
34.1

1-9
1-12
1-12
1-12
1-12
1-11
1-12
1-12
1-12
1-12
1-10
1-11
1-12
1-5
1-3
1-3
1-2
1-2
1-2
1-2
1-5
1-6
1-6
1-6
1-5
0-4
0-4
0-4
0-4
0-4
0-4
0-4
0-4
0-4
0-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
0-3

3.52 (1.40)
1.42 (1.05)
4.20 (2.00)
4.79 (1.98)
5.24 (2.81)
2.28 (1.53)
2.39 (1.85)
1.26 (.95)
1.83 (1.34)
2.90 (1.39)
4.08 (1.09)
4.11 (1.63)
1.58 (1.25)
2.47
2.90
2.81
1.81 (.39)
1.89 (.32)
1.50 (.50)
1.68 (.47)
1.50 (.75)
3.19 (1.10)
3.15 (1.10)
3.15 (1.13)
4.16 (.95)
1.60 (.90)
1.66 (1.02)
2.33 (1.06)
2.70 (.98)
2.43 (.85)
1.62 (1.07)
2.52 (.94)
2.35 (.99)
1.60 (1.03)
1.48 (1.14)
2.97 (.82)
3.12 (.82)
1.97 (.90)
1.65 (.87)
2.75 (.90)
1.50 (.72)
1.91 (.96)
2.46 (.91)
1.95 (.91)
2.88 (.87)
2.83 (.91)
1.79 (.83)
1.52 (.80)
1.58 (.80)
2.68 (.93)
2.80 (.91)
1.99 (.91)
1.36 (.67)
2.55 (.93)
2.76 (.90)
.60 (.76)
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Q88
CES-D: Q2
182
34.1
0-3
.47 (.81)
Q89
CES-D: Q3
182
34.1
0-3
.60 (.86)
Q90
CES-D: Q4
184
34.5
0-3
1.98 (1.03)
Q91
CES-D: Q5
183
34.3
0-3
1.10 (.93)
Q92
CES-D: Q6
185
34.7
0-3
.55 (.81)
Q93
CES-D: Q7
182
34.1
0-3
.85 (.91)
Q94
CES-D: Q8
182
34.1
0-3
1.97 (.93)
Q95
CES-D: Q9
183
34.3
0-3
.34 (.72)
Q96
CES-D: Q10
184
34.5
0-3
.49 (.76)
Q97
CES-D: Q11
182
34.1
0-3
1.10 (.99)
Q98
CES-D: Q12
183
34.3
0-3
2.17 (.85)
Q99
CES-D: Q13
184
34.5
0-3
.74 (.81)
Q100
CES-D: Q14
184
34.5
0-3
.86 (.98)
Q101
CES-D: Q15
182
34.1
0-3
.38 (70)
Q102
CES-D: Q16
182
34.1
0-3
2.14 (.87)
Q103
CES-D: Q17
182
34.1
0-3
.45 (.73)
Q104
CES-D: Q18
183
34.3
0-3
.77 (.83)
Q105
CES-D: Q19
181
34.0
0-3
.59 (.90)
Q106
CES-D: Q20
181
34.0
0-3
.72 (.90)
Q107
WEMWBS: Q1
189
35.5
1-5
3.59 (.92)
Q108
WEMWBS: Q2
189
35.5
1-5
3.52 (1.00)
Q109
WEMWBS: Q3
190
35.6
1-5
3.36 (.96)
Q110
WEMWBS: Q4
189
35.5
1-5
3.64 (.96)
Q111
WEMWBS: Q5
189
35.5
1-5
2.97 (1.03)
Q112
WEMWBS: Q6
189
35.5
1-5
3.50 (.87)
Q113
WEMWBS: Q7
190
35.6
1-5
3.55 (.93)
Q114
WEMWBS: Q8
189
35.5
1-5
3.50 (1.00)
Q115
WEMWBS: Q9
189
35.5
1-5
3.49 (.96)
Q116
WEMWBS: Q10
190
35.6
1-5
3.45 (1.06
Q117
WEMWBS: Q11
190
35.6
1-5
3.77 (.97)
Q118
WEMWBS: Q12
189
35.5
1-5
3.84 (1.01)
Q119
WEMWBS: Q13
189
35.5
1-5
3.49 (1.10)
Q120
WEMWBS: Q14
190
35.6
1-5
3.54 (1.02)
Note: LTEQ = Godin Leisure-Time Exercise Questionnaire (Godin & Shephard, 1985). SBQ =
Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). SF-12 = 12-Item Short Form HealthRelated Quality of Life Survey (Ware, 1998). PSS = Perceived Stress Scale (Cohen et al., 1983). STAI =
State-Trait Anxiety Inventory (Spielberger et al., 1983). CES-D = Center for Epidemiologic Studies Depression Scale (Radloff, 1977). WEMWBS = Warwick-Edinburgh Mental Well-being Scale (Tennant
et al., 2007).
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Appendix G: Amount of Missing Data (Item-level) for Preliminary Dataset (n = 374)
Survey
Item
Q1
Q2
Q3
Q4
Q6
Q7
Q8
Q9

Number
Missing
1
1
1
1
2
1
2
1

Percentage

Range

Mean (SD)

Gender
Age
Marital status
Race/ethnicity
Education
Income
Smoking habits
Weight (lbs)

.3
.3
.3
.3
.5
.3
.5
.3

1-2
1-8
1-5
0-5
1-4
1-6
1-3
61-305

Height (cm)

1

.3

1

.3

1

.3

1-4

3.93 (.36)

1

.3

1-2

1.78 (.41)

0

.0

1-4

1.67 (.74)

1

.3

1-5

3.39 (1.09)

1

.3

1-5

3.15 (1.08)

3

.8

1-5

2.90 (.92)

0

.0

1-5

2.86 (.96)

Q19
Q20
Q21

Do you suffer from any medical condition
which prohibits you from standing or
doing light physical activity
Are you limited in any major activity by
any disability or long-term health
problem?
Have you seen a mental health
professional in the past 12 months?
How many days during the past 12 months
have illness or injury kept you in bed for
more than half of the day?
Would you say that you are physically
more active, less active, or about as active
as other persons your age on a typical
weekday?
Would you say that you are physically
more active, less active, or about as active
as other persons your age on a typical
weekend day?
Would you say that you spend more time,
less time, or about the same amount of
time being sedentary as other persons your
age on a typical weekday?
Would you say that you spend more time,
less time, or about the same amount of
time being sedentary as other persons your
age on a typical weekend day?
LTEQ: Q1a
LTEQ: Q1b
LTEQ: Q1c

124.46203.20
1-2

1.25 (.43)
2.10 (1.81)
3.18 (1.33)
4.23 (1.53)
2.94 (.89)
3.93 (1.64)
2.85 (.39)
150.82
(33.62)
165.90
(10.24)
1.99 (.10)

Q10
Q11

25
22
23

6.7
5.9
6.1

0-30
-1-120
-1-180

Q22
Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q30

LTEQ: Q2
SBQ Weekday: Q1
SBQ Weekday: Q2
SBQ Weekday: Q3
SBQ Weekday: Q4
SBQ Weekday: Q5
SBQ Weekday: Q6
SBQ Weekday: Q7
SBQ Weekday: Q8

0
13
7
6
9
10
11
9
4

.0
3.5
1.9
1.6
2.4
2.7
2.9
2.4
1.1

1-3
1-12
1-12
1-12
1-10
1-12
1-12
1-10
1-12

2.65 (2.64)
4.96 (9.13)
6,62
(12.13)
1.67 (.68)
3.61 (1.84)
4.51 (1.73)
7.33 (2.79)
2.28 (1.37)
2.41 (1.91)
1.23 (.92)
2.66 (1.46)
2.29 (1.28)

Q12

Q13
Q14

Q15

Q16

Q17

Q18

Description
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Q31
Q32
Q33
Q34
Q35
Q36
Q37
Q38
Q39
Q40
Q41
Q42
Q43
Q44
Q45
Q46
Q47
Q48
Q49
Q50
Q51
Q52
Q53
Q54
Q55
Q56
Q57
Q58

SBQ Weekday: Q9
SBQ Weekday: Q10
SBQ Weekday: Q11
SBQ Weekend Day: Q1
SBQ Weekend Day: Q2
SBQ Weekend Day: Q3
SBQ Weekend Day: Q4
SBQ Weekend Day: Q5
SBQ Weekend Day: Q6
SBQ Weekend Day: Q7
SBQ Weekend Day: Q8
SBQ Weekend Day: Q9
SBQ Weekend Day: Q10
SBQ Weekend Day: Q11
SF12: Q1
SF12: Q2
SF12: Q3
SF12: Q4
SF12: Q5
SF12: Q6
SF12: Q7
SF12: Q8
SF12: Q9
SF12: Q10
SF12: Q11
SF12: Q12
PSS: Q1
PSS: Q2

22
7
9
25
16
11
11
16
12
12
13
16
13
9
4
2
6
3
7
1
5
2
0
3
0
0
2
3

5.9
1.9
2.4
6.7
4.3
2.9
2.9
4.3
3.2
3.2
3.5
4.3
3.5
2.4
1.1
.5
1.6
.8
1.9
.3
1.3
.5
.0
.8
.0
.0
.5
.8

1-11
1-9
1-12
1-12
1-12
1-12
1-11
1-12
1-12
1-12
1-12
1-10
1-11
1-12
1-5
1-3
1-3
1-2
1-2
1-2
1-2
1-5
1-6
1-6
1-6
105
0-4
0-4

Q59
Q60

PSS: Q3
PSS: Q4

2
3

.5
.8

0-4
0-4

Q61
Q62
Q63
Q64
Q65
Q66
Q67
Q68
Q69
Q70
Q71
Q72
Q73
Q74
Q75
Q76
Q77
Q78
Q79
Q80
Q81
Q82
Q83
Q84

PSS: Q5
PSS: Q6
PSS: Q7
PSS: Q8
PSS: Q9
PSS: Q10
STAI: Q1
STAI: Q2
STAI: Q3
STAI: Q4
STAI: Q5
STAI: Q6
STAI: Q7
STAI: Q8
STAI: Q9
STAI: Q10
STAI: Q11
STAI: Q12
STAI: Q13
STAI: Q14
STAI: Q15
STAI: Q16
STAI: Q17
STAI: Q18

3
4
4
3
2
2
8
11
9
10
12
8
8
9
8
9
9
10
8
9
10
13
12
9

.8
1.1
1.1
.8
.5
.5
2.1
2.9
2.4
2.7
3.2
2.1
2.1
2.4
2.1
2.4
2.4
2.7
2.1
2.4
2.7
3.5
3.2
2.4

0-4
0-4
0-4
0-4
0-4
0-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4
1-4

3.86 (1.16)
3.55 (1.39)
1.43 (1.05)
4.26 (1.94)
4.80 (1.97)
5.18 (2.78)
2.32 (1.53)
2.43 (1.83)
1.26 (.95)
1.84 (1.32)
2.93 (1.38)
4.08 (1.07)
4.15 (1.59)
1.60 (1.25)
2.48 (.85)
2.90 (.34)
2.81 (.44)
1.81 (.39)
1.89 (.32)
1.51 (.50)
1.68 (.47)
1.50 (.75)
3.19 (1.09)
3.14 (1.12)
4.37 (1.16)
4.17 (.93)
1.60 (.90)
1.65
91.02)
2.33 (1.06)
2.70
(9.98)
2.44 (.84)
1.61 (1.06)
2.52 (.94)
2.35 (.98)
1.60 (1.03)
1.48 (1.13)
2.97 (.82)
3.11 (.82)
1.97 (.89)
1.64 (.86)
2.75 (.89)
1.49 (.71)
1.92 (.95)
2.46 (.91)
1.95 (.90)
2.88 (.86)
2.83 (.90)
1.79 (.82)
1.52 (.80)
1.58 (.80)
2.68 (.92)
2.80 (.90)
2.00 (.90)
1.36 (.67)
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Q85
STAI: Q19
9
2.4
1-4
2.56 (.92)
Q86
STAI: Q20
8
2.1
1-4
2.76 (.90)
Q87
CES-D: Q1
23
6.1
0-3
.60 (.75)
Q88
CES-D: Q2
23
6.1
0-3
.47 (.80)
Q89
CES-D: Q3
23
6.1
0-3
.58 (.85)
Q90
CES-D: Q4
25
6.7
0-3
1.99 (1.00)
Q91
CES-D: Q5
24
6.4
0-3
1.10 (.90)
Q92
CES-D: Q6
26
7.0
0-3
.53 (.79)
Q93
CES-D: Q7
23
6.1
0-3
.85 (.89)
Q94
CES-D: Q8
23
6.1
0-3
1.97 (.91)
Q95
CES-D: Q9
24
6.4
0-3
.33 (.70)
Q96
CES-D: Q10
25
6.7
0-3
.49 (.75)
Q97
CES-D: Q11
23
6.1
0-3
1.10 (.96)
Q98
CES-D: Q12
24
6.4
0-3
2.15 (.83)
Q99
CES-D: Q13
25
6.7
0-3
.75 (.79)
Q100
CES-D: Q14
25
6.7
0-3
.84 (.96)
Q101
CES-D: Q15
23
6.1
0-3
.38 (.69)
Q102
CES-D: Q16
23
6.1
0-3
2.13 (.84)
Q103
CES-D: Q17
23
6.1
0-3
.45 (.72)
Q104
CES-D: Q18
24
6.4
0-3
.76 (.81)
Q105
CES-D: Q19
22
5.9
0-3
.58 (.88)
Q106
CES-D: Q20
22
5.9
0-3
.71 (.88)
Q107
WEMWBS: Q1
30
8.0
1-5
3.59 (.89)
Q108
WEMWBS: Q2
30
8.0
1-5
3.52 (.97)
Q109
WEMWBS: Q3
31
8.3
1-5
3.37 (.97)
Q110
WEMWBS: Q4
30
8.0
1-5
3.64 (.93)
Q111
WEMWBS: Q5
30
8.0
1-5
2.95 (1.00)
Q112
WEMWBS: Q6
30
8.0
1-5
3.51 (.85)
Q113
WEMWBS: Q7
31
8.3
1-5
3.56 (.90)
Q114
WEMWBS: Q8
30
8.0
1-5
3.51 (.97)
Q115
WEMWBS: Q9
30
8.0
1-5
3.50 (.93)
Q116
WEMWBS: Q10
31
8.3
1-5
3.45 (1.03)
Q117
WEMWBS: Q11
31
8.3
1-5
3.75 (.94)
Q118
WEMWBS: Q12
30
8.0
1-5
3.83 (.97)
Q119
WEMWBS: Q13
30
8.0
1-5
3.49 (1.06)
Q120
WEMWBS: Q14
31
8.3
1-5
3.54 (.99)
Note: LTEQ = Godin Leisure-Time Exercise Questionnaire (Godin & Shephard, 1985). SBQ =
Sedentary Behaviour Questionnaire (Rosenberg et al., 2010). SF-12 = 12-Item Short Form HealthRelated Quality of Life Survey (Ware, 1998). PSS = Perceived Stress Scale (Cohen et al., 1983). STAI =
State-Trait Anxiety Inventory (Spielberger et al., 1983). CES-D = Center for Epidemiologic Studies Depression Scale (Radloff, 1977). WEMWBS = Warwick-Edinburgh Mental Well-being Scale (Tennant
et al., 2007).
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